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-“ oji nmst now Ijiick to my Fronti^i*V‘’.c i;. It slio.ws you 

the Moon, a^, in very (^'ar weather, you rnaj see it, when it is tViree or 
four days oW,” If^c .— Pagk 1)4. 
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“In theJHRini:^ of a long toilsome^lifc, if a man vfere to be obliged 
sol^nly to declare, what, without any exception, has been the most 
l(fVely thing which, on the surface of this earth, it hn^ be^tm tjfiTgood 
fortune to w'itness—T conceive tliat,Vithout hesitation, he might rejdy. 
* Thk Mind of a Young Child.' 

“ We observe with what dehght a Child beholds light—colours— 
flowcrs-^%iit, and every new object thaflincets his eye; *4jd we all 

ift 


know, t^^befi^e his judgment be permitted to interferif) for 'many 
’j’cars he. feeW—or rather —a t^rst which is almost insatiable. 

“ lie desires, and very naturally desires, to lyiow what the Mopn is? 
—What are the. Stars ?—*\xhere the rain, wind, and frost eome from? 
With innocent simylieity, he asks, what becomes of the lighf of a 
candle, when it is blown «ut? Any story, or any history, he greedily 
devours." 


'lEnurc'O at S^tiontrs’^I^aU. 
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PREFACE. 


There was once a city upon the ^^[cdi- 

terranean, (says Ibrahim Califi,thc Arabian biographer 
of Gengis Khan,) whose King bore the name of Altdii. 
His wife wa^ called Corlauch, and his daugliter was 
the Princess Corecli. Such was the beauty of Corecli, . 
that even dry wood,|f she smiled upon it, im!«<^diately 
shot forth leaves; and if slie smiled unon barren 
ground, immediately grass grew up from it. If she 
conjbed her hair, her hair showWed forth "precious 
stones; and if she shed tears, J^er tears turned into 
drops cjf silver and gold. But, tc^ take tlie care that 
was thought requisite, of so beautiful and excellent a 
Princess, she was kept in a Palace of stone, forty 
fathoms high, and Whart nether the Sun nor the 
:ould he seen, 

I f^uote the words of the\^fabian author only in 
the words of his English transistor, who, as I thinks 
has partly misrepresented his meaning. My young 

1 ) 



V 


PREFAf!F> 


readers will be surprised at hearingpf^paU^e "whe* 
neither f:he Sun noft the Mo(yi could seen/^ ou j 
because of its giftat height; even if that were forty 

• fathoms, or Two hundred feet! They know that 
astrenoycidj^ aje partJpUlarly foiicHfr^reai heif/hts, for 
the*exprcf!s#pul^ose of ‘^seeing” still so much the 

• betjer the Sun, Moon, and 'Stars; and that for this 
very reason, some hUfh niountaiim are often fabulously 
described as the ancient resort of astroi^omical giants 
for tliat purpose: of which we have an example in the 
WelsH ViouT^tain, Cader Idris, o^ tlie Chair of Idris; 
■fabled to have had its top ujed as a seat by the astro¬ 
nomer and giant Idris, wliile studying the Stars. 

But what, no doubt, is really said by the Arabian, 
is in itself sufticientiv marvellous, though more con- 
slst^nt with right reason, lie savs, that the beautiful 
but unfortunate Princess Corecli was confined in a 


^lalace of which (hv wa/h a])out it (being forty fathoms 
high) hid from her sight tihe Sun and Moon; that is, 
slje could see neither for a long time, while they were 
ascending or descending in the skies, as all of ua 
usually do, but onU^for the short times when, if ever, 
they were directly over her head! And, here, my 
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ng readers kno^ jbhiA this is a very possible SfFect 
oi jeing surrcAinded, either l7y high mountair^, or by 
high walls; so that every day, or evefy night, in d(;ep 
valleys, both in this country and in others much 
more mountainous;'tha Sun, or^loon, or Stars, tan 
only be seen, or even their light received, .for a Jew 
hours, and never at their'rising or their setting. 
the course of my travels in the North of Europe, 1 
picked up a p we tty little fancy of a poet of the cold 
country of Lithuania, suggested by these hidings of 
the sun* upon one ofythe sides of high nyDuniains, as 
well as by the early and laje enjcjyment of its presence 
upon their opposite sides—which follows, as you 
know, of course: ‘^Why art thou so late, tliis morn¬ 
ing, O Sun?” inquired (says my poet) of the Sun tin; 

* 

Day. “*1 lingeVed,^’ answered the *Jhin,^ “ upon the 
other sfde of the mountain, to warm two orphans 
sitting at a cottage door.” 

But thus, then, this acc(;w.nt of the palace of the 
Princess Corecli reminds us of two valualde consi- 
"derations, as to a possession of the light of the Sun, 
and Moon, and Stars. My young'readers (if, indeed, 
any of them are not quite so beautiful as tha^t Princess, 

b 2 



pREr4C| 


yiii 

nor capable of producii% buds^ and grass, and 
precioi^g stones, and dfops^f silver &Tid gold,) are 
certainly more ^rtunate in the free view of the all- 
glorious skfts! The youngest child, in the smallest 
gaiden, has the me^ns of thi$ rlAIulgence; and I am 
sure that the sight of the Sun, Moon, and Stars has 
continually attracted the jfttention of every one of 
those whom I am addressjng. 

Simply, however, to see the Sun, hfeon, and Stars, 
is not enough for my young readers. They want to 
know'%hat they are;—to kno\f where they are;—to 
know w'hy and how they s^ine;—what blessings they 
pour down upon us;—and how they are supported 
in thelieaven and yet made to move! They war/it to 
know about Eclipses, the late Comet, and Shooting 
or Failing Star5,*of w'hich last so many extrat)rdinar}' 
things are just now said ? But instruction and enter¬ 
tainment upon all these subjects are the very aims of 
Tiiy little book, w'hiclj, -witliout further remark, I there¬ 
fore commend to their kind w’elcome. 


PETER PARLEY. 



ADVERTISEMENT 


TO THE 

SECtJND EDITION. 


The pleasant, news that I lately had from my Pub1ishci6,tf 
about the rapid sale of I caiyiot tell how many thousand 
copies of the finft edition of this little book, and the abso¬ 
lute necessity they were under to print, as quickly as 
possible,-! cannot tell h^w many thousands more ;--; 5 jill this, 
as niy little readers will believe, ilattered md very much; 
hut it also seemed to imposc^upon*iie a fresh duty. 

“ Why, bless me^ Gentlemen Publishers,’' said I, ** if 
it is teally true tliat so many little boys and girls are to 
learn thi^^fii^t accounts of the Svm, Moon, and Stars, 
from Old Pauley, I must ta ^'4 still more paiffs 

than hefiore, to make my Tales about all tftese lieavcnly 
bodies as worthy of my scholars as I am able. Though the 
ice and snow are thick and slippery upon the ground, and 
though hundreds^of sad vou'^g rogues arc*thoughtlessly" 
making slides on the fob^ays, yet I can hiibble along, 
with cautious steps; so,^^|;’wi]l not only go home, hut 
I will,go to seveVal friends and pul^lic places of instruc¬ 
tion; and both reconsider all that I have already written 
in these Tales, and collect all that I can •he^r of, which 



'A) V E RTIM rftf T 


oughj, now to*hc added fo all tjal was in my first edition. 
1 know, that even in the few monTl?s which have elapsed 
since tbs printing ot* those pages, several novelties have 
pre^sented themsdlves, in the history of the knowledge of 
the Sun, JV^xJri, and Stars; and I shall go back, instead of 
going forward, if 1 do not bring them ^uto Jouj new impres¬ 
sion, however hastily you may desire its appearance; My 
littTe foliow'crs cannot properly be said to be taught astro- 
■P^y, unless they are informed of its latest truths, no less 
than its most ancient.’' 

My Publishers listened to my argument^(beseeching me, 
however, to lose no time,) and accordingly 1 have been 
enabled, through a little jiatience upon their part, and 
through the hfelp of a learned friend or two, very greatly to 
improve as well as multiply Ay chapters; and to subjoin 
this brief account o^’ the new points libout wdiich 1 have 
gi\cn notices of less or greater length. 


• i. Later and fuyc'Aiccounts of the extraordinary Jelescopie 
appearances oT Jlafley’s Comet, as seen in the years 18t35 
and in Kurope, and at the Cape of Good Hope, 

apjiear in this edition; with fuller explanations of the 
astronomical interest attach^vi to the'punctual reappearance 
of that Comet; and with other new facts, relating to the 
history of Comets in general. 

II. The Annular Eclipse of the Sun, of the 15th of May, 
I83fi, as well as the general explanation of Eclipses, are 
here aniplv described to the vouthful reader. 

X mf AT 
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III. The whole of the liljie that^is yet known of th«vFifth 
New Planet, qf whicfi the^ existence is certified to us by 
Signor Cacciatore, in Italy? and by Bl. Valz, at Nismes, is^ 
given in this impression. 

IV. Reports of Observations of the “ N^embcr Aste- 
roids,” or Shooting oi Flailing Stars^ as seen in Europe on 
the night of the 13th of November, 1836,^are added to what 
had been stated in the fir|t edition; together with other 
facts, and with accounts of the Planetary explanations*of 
Messrs, Arago, Olmsted, and,15i()t; of tlie Meteoric explan¬ 
ation, both of tlfcse starst and of the zodiacal light, by other 
astronomers and philosophers; and a retros[)cctivc glance 
at the opinions of the fireceding century, as to Sh^j^oting or 
Falling Stars, and Star-jelly; and at the improved explan¬ 
ation, in the same centur/, of that particular substance, 
Star-jelly, as beiifg either vegetable, or else naturally 
foriSed of the bodies of dead frogs, 

V. Sir John Herschors latest duscription of his disco- 
veries And observations under the ^ Southern (celestial 
Hemisphere, will be found in this edition. 

VJ, The formal denial of the pretended “Lunar Dis¬ 
coveries” of the sarnie indefatigable astronomer, ajipears, 
also, in these pages. 

VII. In the brief chapter upon the Centrifugal and 
Centripetal Forces, room* though but of two lines, lias 
been.found, for intimating the existence of the new doc¬ 
trine of Professor Mozotti, of Corfu, alre£^^dy favourably 
received by the highest philosophical authorities in^Eng- 
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land a doctrine ^hich' enla^in^, but not detracting 
from the philosophy of NewtoH, reduces ^he phenomena 
of all tht forces discovered in ^hatiire to a single force; 
conformabljj with^the glimpse of many preceding inqui¬ 
rers, and witir the persuasion, for years past entertained, 
that. “ perhaps the day may comcj When even gravitationy 
no longer regarded as an ultimate principle, may be 
resolved into a yet more general cause, embracing every 
hiv" that regulates the material world,”* 

To admit the introduction of these new materials into 
the volume, besides an extension of the'* number of its 
pages, many chapters, or parts of chapters, have been 
re-written, or re-modelled, and many changes as to the 
distribution of^the engravings have been made; 1111 to the 
end of providing, for the little re’hders of the work, increased 
instruction, pleasure, and entertainmenf. 

Finally, tin* order of almost the whole of the chapters 
(.ind tliat, therefore, c f the several topics to which they 
arr respectively deyoted) has been entirely^ new (Hsposed. 
In doing tins, a notion has been acted upon, that the 
most ^rnernf contemplation of the heavenly bodies, and a 
descrijiflon and explanation of their most obvious, and 
inost familiar phenomena, ate the objects of the earliest 
interest to the youthful observer; and that all which is 
particular, and still more all which is recondite, and the 
topic of a higher curiosity, should come hut after the 


* Somerville’s Chiuiexion of Lhc Physical Sciences. London. 1836, 
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foregoing. With this^ vi|w, the* order observed the 
present impre?%sion, after \jomijiencing in a manner inca¬ 
pable of improA'ement—tftat of dilating upon tlife Moon^ 
and of illustrating the Moon, which is dtwai/s ^listant from 
us, by a Balloon, which we can sec both iiear and at a 
distance;—this order Ic/ids us, in jbe second place, to^the 
Sun; then, to the Stars; then, to the Nc])ules of the astro¬ 
nomers ; thus embracing thjj whole heaven under u general 
aspect; and thus leaving us to contract our subsequmt 
picture from the whole starry heaven, to that of what Sir 
William Herschel has called the Nebule of the Earth, 
within which is tlie Solar System; and, in this System, to 
desQend; at last, from ^he general survey of all it^iiPlanets 
—all its* Comets—and all the recent suggestions of its 
extended contents—to our*single* and dearest planet the 
Earth, with its faiiuliar and yet wonderful phenomena of 
Day and Night, and the Four Seasons. We descend, in 
short, even in the bounds of the Solar System— 

•From solitary Mars; from the vast orb 
Of Jupiter, whose huge gigantic bulk 
Dances in ether like the lightest leaf; 

To the dim ver^, the suburbs of the System, 

•Where cheerless Saturn, 'midst his watery moons, 

Girt with a lucid zone, in gloomy j)omp, 

Sits like an exiled moiAirch ;* 

* liarhauld's SummiT Kveiiing’s Meditation. Lor don. 1771. The 
th’orgium Sidus was at this date unknown. 
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^md, q^ter having begun ohr contemplation from the Earth, 
repose upon earth once mor§: 

-known accustomed spot, 

Dressed ifjy^rith sun and shade, and lawns, and streams:— 

A mansion fair and spacious for its guest. 
i\nd full replete with wonders.* 

Upon the whoiu, L1II.-1I, the socond edition of my Tales 
< 9F*i’iiE Sun, Moon, and Stars, presents almost an entirely 
new and original volume, the** contents of which (as it is 
hoped) will be found at least not less pleasing, nor'less 
instructive, than those that were offered in the first impres¬ 
sion. 

* Barbauld’s Suthmer lifveniiig's Meditation. 
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PETEU PaAlEYS tales. 

AtOUT 

THE suK moon; and st^rs. 


CHAPTEll I. 

• ' • 

l'\RLi;V IKLLS \UUnT A JALLOON. 



1. Here is a picture of a baJ^oon. an iin- 
niense bag of silk, as big as a small A 






p f a'Kley’s tai.es Df 

net is thrown over it. T<i the bottom of this net 
is attached a little c^r, in l!i^ure Ijke a boat. 

2. ♦The balloon is filldd with gas, which is a 
kind of air. This gas is very light, and as it rises 
up, it takes the balloon, car and all, up with it. 
Two of the persons in the car carry each a 
flkg in his le'ft hand. 

« 3 . The ballocKD has just begun to ascend. It is 
now no higher than the top of a h 9 Use. A great 
many jieople are standing below, looking at the 
balloon. They can distinetjiy see the little car, 
and the aeronauts in it. They can see the little 
flags, which they‘tire waving in their hands. 
They can see the network that is over the .bal¬ 
loon, and can easily distinguish the counte¬ 
nances of the sdventurops persona who are now 
taking a r?de into the regions of the clouds. 

4. Well! the balloon rises higher and higher! 
it is soon far above the tops of the highest 
steeples. How small it looks! The little flags 
in the aeronauts’ hands Site not to be seen. The 
aeronauts themselves appear like specks, and 
the car is scarcely viable. 
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5. Still it continues to pie ze further Bud 
further into the regions of air; ; is borne along 

by the wind, and passes rapid.^ away over the 
hills *nd valleys, and woods aiyi meadows, and 
villages and towns. 

B 3 
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6. Look! here is still.another picture of the 
balloon. How very small it'appe?.rs to be! It 



seems scarcely bigger than a pin’s head. It is, 
you see, higher than the clouds, and I suppose 
is.now about twenty miles ©fti We can see 
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nothing but a dark sp^ck; yet we know thaj it 
is the same balloon: *we •know that it is very 
large *, we know that it has a car attached*to it; 
and that several men are riding alon^ with it. 

7. Now,.wltatis the reason that this balloon 
appears so very small? Why cannot we sw 
the car and tlie men?. You' will tell me it is 
because they are so far oiF. Very well! that i^* 
what I wish# you to reibember. Anything a 
great way off, appears smaller than it really is. 
A balloon, that is as big as a small house,.^oos 
not look bigger than ^ pifl’s head,* when it is 
twenty miles off. 


QUESTIONS 

1. De9^ribc a blLlloon. 2. ^hat cames ^ a balloon into the 
air: How large does a balloon appear to be, hi^ in the air, aiul 

at the difstaiice of twenty miles? 7. Why does a balloon look si> 
• Ofall, at the distance of twenty miles? 
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PARLEY TELLS OF THE MOON. MAP OF THE FT7LL MOON. POWERS 

*' OF TELESCOPES. 



»• 


/l. Here is a picture of the moon. You have 
often seen the moon. ,How very beautiful it 
is! When the sui?f is set, how sweetly the moon 
shines on thp trees, and on the grass! 
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*2. Have you neveulookfedup at'the moon, 
and wondered what if was? This is what I am 
now going to tell you. 

3. How large does the moon appear to you 

to be? I suppese not Jarger than a melon? Hut 
remember it is. a great way off.* It is many thoA- 
sands of miles from us. ^ It is, therefore, a gre'at 
deal larger than it appears to be. It is manj* 
thousand tin^os larger than the balloon. It is 
a great deal larger than all the mountains you 
evy* saw, put all together. ^ 

4. '^Tlie moon is, in short, a planet. It has 
mountains, and yalleys, and^lains upon it, but, 
as «ome would persuade us, ft has no water. 
We cannot see these mountains and the rest 
of the ■objects with thcjnaked-eyej, because they 
are so'far off. “ 


5.1'showedyouhowsmall, andhowdwindled 
to an almost in^p^centible point, a balloon, the 
size, and figure, and colours, and the rest of 
which we know;—snjall apd dwindled, 
andrindistinct, and finally iihjjerceptible, a bal¬ 
loon may become, through its bei^g raised high 
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into the air, or carried to a distance from oiir 
eyes. Now, you arc,to Consider the Reverse of 
' this. * You are to think h'ow large, and how dis¬ 
tinct the moon would easily seem, could it be 
hut brought nearer to usj For, as ^he balloon 
'stems to grow snialler and less distinct, the fur- 
iHer it depafts from us^; so, the moon would 
>,eem to grow larger, and all that belongs to it 
more distinct, the nearer it coul^ be brought 
to us, or the nearer to it we could go. 

G.^But, though we can have no hope from 
any changa.of the real distance betwecii us and 
the moon, there 'are admirable instruments 
(spyglasses antf telescopes, of which I sJiall 
say more another time) which so effectually 
afford us viev^ 4 ^ of distant fllyec^ in the same 
manner as ff they were brought^Jea^er, that the 
difficulty of distance, by their help, is very 
, much overcome. It is for this reason that while 
the learned denomination, telescope, rignifies 
what showsus distqnt thipgs, sailors have found 
out a plain Engljish name- for the same instru¬ 
ment.—calling it a bring-em-near. 
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7 - Well, then! byji^p of^a. telescope, we ppt 
views of the tAoon that arewonijerfully minute; 
and such are the daily improvemsnts thdt arc 
now making in telescopes, that it is alvaost im¬ 
possible to.sa/ with what distinctness wc shall 
come to see objects in the moon. The distance 
of that planet from the*earth is reckoned to be 
two hundred and forty thousand miles, or thirty 
times the distance from one end of the world 
to the other, measured through the centre; but 
makers of telescopeps assure us that, if not ftow, 
yet very soon, we shay hdVe instruments to 
show us the moon as if its (ustance were only 
sixty miles; add to which, that if, at the time, 
our own sky or atmosphere is dear, we ought to 
have nothing to objtnu/ our prospect, through 
clouds*or hazy weather in the moon; for the 
moon, as some also assure us, has no atmosphere 
at all. Here, then* is a map of the moon, such 
as it shows itself at its full; and as discovered 
thi'ough a telescope, f heugh yctafarinferior one 
to th6 powerful instruments now promised to us, 
or even to the most powerful of those now made. 
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QUESTIONS. 

3. I low large is moon? What is the* moon? “ What are 

on its surface?* W'hy cannot we sec the mountains in the moon^ 
5. Does a balloon seem smaller and less distinct the higher it ascends? 
Would the moon seem larger and more distinct the nearer it should 
come? 6. Do telescopes give us the saAie views of the moon as if it 
reidly came nearer to us ? W'hat do sailors sometimes eall- a telescope ? 
7. What is the moon’s distance from the earth? Is it said, that we 
sh;ill become enabled to view the mpon as if its distance were no more 
than sixty miles? Is it «:aid, that there are no clouds or hazy jureather 
in the moon, to interrujlt our prospect? 
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PARLEY TELLS AGAIN OF THE MOON. SPOTS MOON. 

FACE OF THE MOON, OLD WOMAN IN THE MOON. '‘Pfc IN THE 
MOON. GERMAN VHILOSUPHEK. PERUVIAN TALE OF THE SPOTS 
ON THE MOON. 


1. You may now comparFthis telesc'bpic map oi‘ 
the moon with what you can yourself discover 
in'4i3(, at its ^11, with caily your little naked 
eyes. Bright, and white like silver, as the 
moon is, your comnv)nest view shows you gjay 
or darkish spots or marks upon it; fcnd those 
spots or marks, which you coUistantly sec upon 
tlie tfioon, are what this map sllows you more 
distinctly, or, at least, more nunutcly. 

‘2. What tlie spots o*- marks, jto the mere 
naked eye, look like, in tlie moon, isVariously 
described, both by different people, and from 
different causes. ^>ome think them like eyes, 
ndse, and mouth in a human face; and thus it 
is, that, besides our taljcing of the ^ce of the 
moon, meaning only its surface, figure, or ap¬ 
pearance, it is often painted as a real human face. 
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Others say, that the s^me spots or marks are 
like an old 'woman, bent*almost double; while 
otliers; tell you that they are like an old 
man,'\il3;)o is carrying a lantern, or else a reaping- 
hook, and a bundle of sticks; and.is followed 
by a dog. By the tirsl^f these, something, per¬ 
haps, is alluded to, copcerning Hecate, or the 
fabled witch or goddess of the moon; and, by 
the second, concerning the equaily fabled Man 
in the Moon. But of both of these, as they have 
no^^hing to do, either with# astronomy, or with 
natui'i^ history, o't wi^h natural philosophy, I 
add no more. * , 

3. Much, in the mean time, has been said 
and written upv)n the latter subject particu¬ 
larly; and, viqry'lately; a critical-writer tells us, 
that a German philosopher once proposed to 
.scale the heaven for the purpose of ascertain¬ 
ing the fact or falsehood, that there is a Man 
in the Moon, armed with a reaping-hook; and 
that he certainly would have prosecuted his 
design, if he coi.iid but have hit upon the means 
of making the necessary ascent. 
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4. TliePeruvianshav8 a talc, that th'espots on 
feie moon haw been rfccasioncd bv a beast of 
4he forest, which, being in love witj;^ the Bieon, 
.climbed up to it and dirtied it with hiflfpawsA 
This is to be understood, however, as a jest. 

# 

QUESTIONS. 

» 

1. Are there spots upon the face of the moon? How are thotic 
spot.'i explained by the telescope, and u^on the map ? 2. What ulK>ut 

a human face in tht^ moon? What about an old woman? What 
about an old man ? What about a fabulous witch or goddess in the 
moon ? 3. What about a certain German philosopher? What about 

the man in tlie moon? 4. flow do the Peruvians account fc'jrthe 
spots upon the moon? 


CHAP. IV. 

PARKLY TBM.S STIL* MORE OF THE MOOS. TttT.ESC^PIC APPEAR¬ 
ANCES* IN THE MUON. ANCIENT ACaUAlNTANCK WITH THE 
MOON. ANCIENT AND MODERN QUESTIONS. CRESCENT, OR 
INCUEASINK moon, eastward of the .SDN. 

1. The itioon has always fixed in a considerable 
degree the attention of mankind. I must not 
stoj) 4;o recount to you in how many ways it has 
hcon the object of their thoughts and examina- 
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tion. In fnodern times Jhe improvements in the 
telescope have assisted a wonderfully minute 
examination of its surface. That surface is held 
•»to be/ull of mountains, and on the tops of 
most of its mountains ai;e held 4o be the cups, 
or craters, or circular hollows, of volcanoes. 

2. Galileo is often reputed the inventor of 
the telescope; and he, at least, in the year 1 
oj:I601), GoBstructeu one, and*published ac¬ 
counts of the discoveries he made with it. But, 
whenever, and by whomsoever, the telescope 
was indented, antiquity had not waited for Ga¬ 
lileo, in order to torm those very notions of the 
moon which the moderns are proud of entertain¬ 
ing. Among the verses attributed to Orphei ts, 
are some that describe the moon as containing 
mountains,plains,and even cities; Deniocritus 
attributes the spots in the moon to the shadows 
ot‘ its hills and mountains; and even its support 
and motion in the heavens were philosophically 
accounted for by Anaxagoras, and by others of 
the old Grecian' schools. 

3. 1 have shown you the figure of a full 
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mdbn; Vliere it is; its mountains, which cause 
h to offer to the telcVcoge jthat jagged internal 

i 



outline which appears in this bcftiutifiil figure of 
the planet, when, a little after the ngw moon, it 
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is seen as a fine crescent, to the eastward of the 
0 , 

sun, a short time before it sets. i 

4i Whether the moon has cities^ that is, whe- 
i.ther is inhabited by men, women, and chil¬ 
dren like ourselves, as well as c»ther points, are 
matters still debated by many philosophers; 
but, in my numble opinion, you will always deny 
that this habitation is in any degree probable. 
1 pass, at present, to quite another subject. 

QUESTIONS. 

r f 

1. Are th(vspots upon tjie moon occasioned by the peculiarity of its 

surface? Is that surface diversif.od into uiountains and valh'vs^ Are 

•• • 

the mountains said to contniu volcanoes? 2. What did the ancient 
Gieejc jihUosophers say of the moon? 3. What is the ^’xeiunji 
telescopic figure of the crescenty or growing or increasing moon, a litth 
after the new moon? '■ 
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cha”?. V. 

m. 

I’ VRLEY TELLS OF THU MOUNTAINS IN THE MOON. SIR DA’*”!) nRE\V^- 

TEr'S DBSCKIPTTflN OF THE MOUNTAIN-SCENPHIY IN THE MOON, 

• • 

AND HIS DISAGREP:M]i:NT WITH SIR WICLIAM HERSCHpX AS 'ir> 

THE HEIGHT OF THE MOUNTAINS. 

1. Before the time of^Sir William Herschel,, 
some of the mountains iii the moon were helil 
to he of the most cxti aordinary height, in pro- 
})ortion to those of the earth; and yon may still 
meet with statements of tjiat kin4 in many 
modern books; but “Il)eliere,” says Sir Wil¬ 
liam, “ that the Height of the lunar mountains 
is in general overrated, and tl^at when we have 
excepted a few, the generality do not exceed 
half a jnile in perpendicular clel'atiftn.” 

The following descri})tion of the moun¬ 
tain-scenery of tliQ moon, by Sir David Brews¬ 
ter, (if,’Considering its poetical tone, it can be 
wholly trusted,)is, in the meantime, sufficiently 
striking: “The mountain-scojicry oftlio moon 
bears a stronger resemblance to the lowering 
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sublimity and terrific ruggedness of the Alpihe 
r%ions, (the Swiss AlpS»*) than tOkthe tamer in- 
■ equalities of less elevated countries. Huge 
jtnasses of rock rise at once from the plains, and 
raise their peaked summits to an immense height 
in the air, while’ projecting crags spring from 
their rugged fianks, and, threatening the valleys 
below, seem to bid defiance to the laws of gravi¬ 
tation. Around the base of these frightful emi¬ 
nences are strewed numerous loose and uncon¬ 
nected fragments, which tipie seems to have de¬ 
tached from the apparent mass; and, when we 
examine the rents* and ravines which accom¬ 
pany the overhanging clifS, we expect eyery 
moment that ther are to be tom from their base, 
and that the process of destructive separation, 
which we had only contemplated in its effects, 
is about to be exhibited to us in tremendous 
reality! The mountains >called the Apen¬ 
nines, which traverse the moon’s disc from 
north-east to south-west, rise with a precipitous 
and craggy front from the level of the JHare 
Imbrum. In some places, their perpendicular 
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el^vatibn isYaiowe Jbyir miles; and, though 
they often iescericf to a, much lower level, 
they present an inaccessible* bsyrier t« the 
north-east, while, on the south-west, thfy siBr!s> 
in gentle declivity to the plains.” 

3. But Sir John Herschel, the son of the 

late Sir William, carries us still further, as to 

• 

the description of the mountains in the moon; ‘ 
and, here, let^me cautioi? my little readers, that 
I am now talking of mountains in the moon, 
whicli are topics o^astroriomy; and not ofjthe 
Mountains ^'the Moon, (so called,^which are 
certain mountains in A5*ica, 5nd belong, there¬ 
fore,^ to geography. 

4. After this account of tlie mountain-seencry 
in tlie moon, ^(iv^hich (if *>^00 Itavcw not heard it 
before)-must, no doubt, have greatly surprised 
you, it will still appear very wonderful that Sir 
John Herschel, b 3 ^the help of improved tele- 
sco})es, ii? able to talk of the actual geology of 
the moon, or of the stratification and comj)osi. 
tion of those rocks which Sir David Brewster 
so minutely and terrifically picture,s! 

c 2 
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5. “ The generality of the mountains in the 
moon present,” saySjSir Sohn, “ aiitriking uni¬ 
formity and , singularity'of aspect. They are 
:3«»nderfully numerous, occupying by far the 
greater part of the surface, and almost univer¬ 
sally of an exactly circular or cup-shaped form, 
fdreshorteno'd, however, into ellipses towards the 
iimbs; but the larger have, for the most part, 
flat bottoms within, from which rises centrically 
a small, steep, .conical hill. They offer, in short, 
in its highest perfection, thp true volcanic cha¬ 
racter; and, in seme of the pi’incipal ones, 
decisive marks oinolcanic stratiJicationySLnmiQ 
from successive deposits of"ejected matter„may 
be clearly traced? with powerful telescopes.” 

6. The appearance of these cup-shaped” 
summits, or craters, will be remarked as con¬ 
spicuous in my figures. The “foreshortening,” 
mentioned above, belongs to the perspective 
of the circles, which are turned away from the 
eye, upon the retiring, sides of the globe or 
ball of the mboii. 

7 . The figure upon the next page, besides 
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showing you some ef |liese craters of the vdl- 
caiioes in the moon, shows you also the moon 



in its'dccrcasc, or thirtl quartcT; or when only 
its eastern half is enlightened. 
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QUES^OIfS, 

1. Wliat has been sfid abdat tiie height of the mountains iii the 
raooiiK' 2. What description has bee'll given of the mountain scenery 
in the moon? iJoes Sir David Brewster seem to support, at least 
partially, VLc older opinion, as to the great height of the mountains in 
the moon? 5. How does Sir John Herschel uescribe rocks, moun¬ 
tains, and volcanoes in tlie moon? 6. How does Sir John Herschel’s 
a«T 0 unt of the nvmerous craters in tlie moon, agree with the circular 
figures upon Parley’s three maps? What are the craters of volcanoes? 
7. What is the telescopic figure of the moon in its decrease? 


CHAP. VI. 

4 

ABOUT THE VOLCANOES IN THE MOON. ABOUT THE MKENESS OV 
THE VOLCANOES IN T^E MOON TO THOSE UPON OUR OW'N GLORE. 
ABOUT CLOUDS AND WATER IN THE MOON. 

1. The existence, however, of volcanoes in 
these mountains in the moon, was not steadily 
believed tUl tihey were described by Sir William 
Herschel. 

2. In 1778> Don Ulloa, observing an eclipse 
of the sun, saw a small brigtit spot, like a star, 
near the edge of the moon; but “ supposed it 
to be a hole or valley, which permitted the sun 
to shitve through it.” 

3. Bu<- astronomers began at length to suspect,’ 
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ttiatthe lunvappe^aaces of thiskind belonged 
to volcanic lruptions|| ai»d in^787> (ten,years 
after the observatioft* of Don Ulloaf) Sir \V711iam 
Herschel published what follows: “ On Apiik 
19th, lOh^diti. I perceived tjiree volcanoes in 
the dark part of the new moon, 'fwo of thqm 
are either extinct, or,, otherwise, in a state of 
going to break out. . . . The third shows an 
actual eruption of fire or luminous matter: its 
light is much brighter than the nucleus of the 
comet which M. Mechin discovered at Paris on 
tlie 10th* of this month.”, Ob the ni^it succeed¬ 
ing the 19th ofi April, Sir William found his 
thini volcano burning with gi’cater violence; 
and by measurement, he fouifd that the shining 
orburflingmattermust Bemofe tlfan4:hree miles 
in dianieter: it was of an irregular round figure, 
an d very sharply defined about the edges. Th e 
two other volcandfes resembled large faint ne- 
bules, or brightish clouds or vapours, gradually 
brighter towards their centres, but without any 
well-defined luminous spots. “ The appearance,” 
adds Sir William, “ of what I ha\>c called the 
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actual fire or eruption .of a volcf no, exactly 
resembled a small picccf'of burning charcoal, 
when it is covered by a very thin coat of white 
•.rtl’.os, vdiich frequently adhere to it when it has 
been some time ignited; and it had a degree of 
brightness about as strong as that with which a 
coal would be seen to glow in a fair daylight.” 

t. The same appearances in the moon had 
actually been observed at the Roya’ Observatory 
at Paris six days before their being seen by Sir 
William Herschel; and described as like a star 
of the sixth magnitude;, but with a brightness 
occasionally increased by flashes. 

5. Other French astronomers saw the same 
thing; as in the example of M. Villcncuve, on 
the of.Mvy^, l787*' The volcano referred 
ko is on the north-east part of the moon, about 
three degrees from its edge, and toward the 
spot which astronomers call® Helicon. 

0. But, here, from the names Apennines, 
Helicon, and Mare Imbrum, or Imbrum Sea, 
you will perceive that (as is the fact,) astiono- 
mers haye distinguished the different figures 



THE SUN, MCfON, AND StARS. 25" 

on the moonVis if bjj gtpgraphical names; ji’iBt 
as, in a map* of the w^'lc^, we .talk of France, 
England, Mount Caucasus, and ether n?oun>- 
tains and countries. 

7 . You wilf have ako percpived, both herg 
and above, that at least our older gstronomets 
supposed the existence^f woder (that is, rivei's, 
seas, &c.) in the moon; and, if a certain opinion 
which has been hazardea has good foundation, 
namely, that there are no volcanoes upon our 
own.globe, but where the neighbourhood of the 
sea affords the access of seaJ-water to the com¬ 
bustible materials of the mountains; and that, 
where the sea has retired, there, ancient volca¬ 
noes have ceased to burn; 1;hen, our newer 
philosdJ)hers must explmn how tbfcre happen to 
be volcanoes in the moon, and yet no nutter! 
We have volcanoes in even the bed of the sea, 
but none where thS sea is not at hand. 

8. I confess, in the meantime, that I do not 
understand this history»of the yoJcanocs of the 
moort; that is, of volcanoes where there is no 
water! I can just venture to supj)ose ♦^hem (if 
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SO required) without Anq/ce; ujt 1 cannot 
suppose them withotit coloured neat, and yet 
visiole! I casinot, in short, suppose heat, or fire, 
<Jf cheTiction of combustible materials, without 
Jhe presence of humiditj^or watet; •neither can 
L understand that there should be, in any part 
of creation, the presence and activity of one 
element, or of any compound of elements, 
without the presence and activity of all ele¬ 
ments, and of all the elemental compounds ? 

9. Happily, too, for the credit of my doctrine. 
Professor (jruithnisen^of Munich, (an indefati¬ 
gable explorer of the moon,) has just now come 
to the belief, that the moon has clouds, and*con- 
sequently an atmosphere. But, if the moon 
has clouds, tfc consequently has* watef. The 
Professor says, that his telescope has lately 
shown him those two mountains in the moon, 
that have been call Eudoxia. and Aristotle, 
covered with a number of points, which have 
afterwards changed their position; and these 
moveable points, he is of opinion, can bfe no¬ 
thing eliSe than clouds. 
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^ Qt^toONS. • 

1. When did the existence of Volcanoes in the moon begin to be 
believed? 2. What did Don Ulloa observe in the yegr 1778? S "V^Tiat 
di&coveiT was made by Sir 'William Herschel, in the y ear 17 87? 
4, 5. "Were Sir W^illiam's observations concerning the existence of 
volcanoes in tb^ mSon, confirmed by thosf of other astronomers? 

6. Have astronomers given names to regions, mountains, valleys, and 
other places, upon the moon, as geographers give thefti upon the eartll ? 

7. Has anything ever been said about seas, rivers, and other waters^ 
actually existing in the moon? Has an opinion ever been expressed, 
that where there is no sea, there cand>e no volcano? 


(fHAP. VII. 

O 

I'ARLL'i STILL TELLS ABOUT THE MOOI^ WHAT THINGS MIGHT 
BE SUPPOSED TO BE ^£GK UPON THE EARTH, IF THEBE WERE 
ASiPROXOMERS AND TELESCOPES IN THE MOON. 

1. I SHOULD never have don^ if I were to tell 
you only a hundredth part of whrfl iato be said 
concerning the moon; but there are some par¬ 
ticulars still untold, either so new, or so rarely 
mentioned, or so very entertaining, that I can¬ 
not omit to add them. 

2. You have been startled by much that you 
haveTieard of the close acquaintance of inodem 
astronomers with the moon. The old asiro- 
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lowers could hardly hafte ^reteniied to more, 
thoifgli of a very diiiiierent kind. But the 
acciifaintance of the inhabitants of the moon 
(SWfr£K>sing that there are such, and that they 
^re as w*cll provided with telescopes as our- 
siplves,) with most things upon the earth, is still 
closer than ours with the things of the moon, 
if we can believe M. Quetelet, a living and 
highly respectable authority, a«d a man of 
science, peculiarly devoted to the study of 
subjects of exactitude. 

3. “ Oiir vast continents, our seas, even our 
forests,” says M. Quetelet, (aAstronomie Ele- 
mehtaire, Paris, 182G,) “are visible to them: 
' they perceive the enormous piles of ice col¬ 
lected at the i^oles, and the girdle of vegetation 
which extends on both sides of the equator; 
as well as the clouds which float over our 
heads, and sometimes hide us from thejn. The 
burning of a forest or town could not escape 
them; and, if they had good optical instru¬ 
ments, “they cculd even see the building of a 
new tovm, or the sailing of a fleet! ” 
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1. But some, at lea^, of these things will 
appear the les« iiicre&ih!^ to you, the mor€%ou 
know about the real intimate refatioiis betvsieen 
the earth and moon; and the reported factswhieh 
follow, will perhaps assist you in that respect. 

5. It frequently happens, about three or four' 

davs after the new moon, that withili the cres- 

* • 

cent appears the rest of the figure of the moon. 

I have represented this aj^pearance in the beau¬ 
tiful figure which forms my Frontispiece; and 
which I will, here, .consider only as showing 
the ash-coloured light whicl> covers «o large a 
part of the disc, and which S that of which I 
am yow speaking. 

(!. This plienomenon is what the F rench call 
Iff lumiire ceuijtreey that is, ‘‘ the ash-coloured 
light;” and it arises from the reflection of the 
light (that is, of the sunshine) from the earth 
tipon the moon, which thus illuminates, to a 
certain d’egree,‘that face of the mooji which is 
presented to the earth. ^ The thin crescent, at 
such .a time, reflects to us the full blazQ of the 
solar light; and the rest of the surface of the 
moon reflects to us the light refle.cted upon-it 
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from the earth ;—i lig1)t similar jfc moohlight, 
excSpt that this earili^iglit goes to tlie moon 
from a bo^y ffiirteen times larger than the 
while moonlight comes to the earth 
from a body thirteen tildes lessj 
• 7-It is observed that this lumiere cendree is 
Brighter ufion the moon when the continents 
of the earth are opposite, than when either the 
Atlantic or Pacific Ocean is in^that position. 
The sea reflects less light upon the moon than 
tl^^? dry land; and consequently the latter, in 
those circumstances, reflects less of the luiniere 
cendree upon th^ eartfi. 

S. But here, again, you will understand,^vhy 
the spots, or dark parts of the moon,bave some¬ 
times been c£|^lecf its seas and lakq^s—^its iM'ighter 
parts being taken for dry land. According to 
others, however, the moon has no water what¬ 
ever; and its spots are drj* vales, and cavities, 
and basins, and shadows of mountains; but all 
without the refreshment of a single drop of* 
water., 1 havi^ questioned this already# and 
cited at lea^t one astronomer to the contrary. 

»9. The mopp, too, it is equally said, is without 
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an atmosphere;, that is, without o/r, (though Sir 
David BrewsteV, as we 'n^e seen, lifts his luiar* 
mountains into lunar “ air,”) an^J without 
clouds or vapour. But none of these thing®! a.rp 
finally agreed upon, eA^en by our living astro¬ 
nomers; and, if we consult their various 
writings, we shall find that there is stilf room for 
inquiring whether the moon.has air, that is, an 
atmosphere; wljether the iftoon has wafer; and 
even whether its light is really but a light bor¬ 
rowed from the sun; d;hat is, a reflection of th» 
light of the sun; and npt adight of*its 
drawn forth by the action ojthe mass of the 
sun ft As to clouds, which are vapour, and 
which directly imply the preseflce of water, I 
have told you tfipt M.Gru'Ahuisfenbplieyes him¬ 
self to have discovered them on the mountains 
in the moon. - 

QUeSTIONS. 

3. What (loes<M.Qu('telet think of the sights wlilch might be seen 
upon the earth from the moon, supposing that there wen; in the moon 
peojile like ourselves, and telescope.s^like ours? 6. Uo the Fn;nch 
astronomers, afte>r the ancients, ajiply to a cerb&in ap]»earanee of the 
moon the n<*ime of la lumiere^ ccJidriCf or “ ash^coloured light:” in 
Latin, lumpti inclnerosum* 
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CHAP. VIII. 

Amy T the inferences of the moon itfon the earth, and of 

THE EARTH VPON THE MOON. AUOUT THE INFEt'EN'CE OF THF 
MASS OK THE MOQN. ABOUT flDES. 

1. All the bodies composing the universe 
exercise influences over each other. The 
earth influences thc‘ 2 noon; the moon influences 
the earth. 

- ‘2. Tlie moon is a bo^dy, and it is a lumi¬ 
nous body; and it appears to exercise influ¬ 
ences both as a‘body and as a light. 

. 3. As a body, that is, as a mass, it exercises 
the influence ftf attraction or gravitation; and 
of* this influenree ofethe moon’s attn^ction, a 
conspicuous effect is generally thought to be 
the production of the tides of tlie ocean, from 
which proceed the tides the rivers of which 
tlie moutlis are open to the* ocean. There 
are other opinions of the cause of the tides; 
but tjiis is what is taught by Newton, and is 
in tlie foUowing manner explained. 
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%. In the diagram wl^h I here show you, m 
represents the moon, o earth, zw, the highest* 



parts of the water causer^by the moon’s attrac¬ 
tion. Now let it he observeef, that tlie power 
of gravity diminishes as tlie square of the <iis- 
tance increases; and therefore*thc waters at z, 
on the Side of ^iie earth % n c b e r o n a, next 
the moon m, arc more attracted than the central 
parts of the eartli o by the moon, and the central 
parts are more attracted by her than tlic watei s 
on the oj)posite side of the earth at 7i; ami 
therefore the distance between the earth’s cen¬ 
tre ahd tlie waters on its surface, under tiu* 
opposite side to the moon, will be incj'casi*!!, 

D 
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For let there be tKreeiodies at h, o, and d : if 
‘they are all equally* qft!*acted by the body m, 
the*y will all move equally fast towards it, their 
mutual distances from each other continuing 
the same. If the attraction of n is unequal, then 
that body which is most strongly attracted will 
*move fastest, and this will increase its distance 
from the other body. Therefore, by the law of 
gravitation, m will attract h more strongly than 
it docs o, by which the distance between ii and 

will be increased; and^a spectator at o will 
perceive rising higher towards z. * In like 
manner, o being*inore strongly attracted than 
n,rit wdll move farther towards m than d does; 
consequently, tiie distance betw^een o and v 
will be incr^asefd; and a spectator at*o, not 
perceiving his own motion, will see d receding 
from him towards n/ all effects and appear¬ 
ances being the same, whether d recedes from 
0 , or o from d. 

0 . According to l^-ter philosophers, how¬ 
ever, the tides kre produced by the combined 
influences pf the moon and the sun; and even 
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still present an astronpnHcal problem, the most 
difficult of solution, *at|.d hitherto the least 
satisfactorily disposed of. 

6. Great exertions are at present in the 
progress o£ being ma^le, to obtain, by means 
of continual observation in a variety of places 
throughout the world, apd by the most careful 
registration of facts, a more complete account 
of the tides, tending to*the discovery^of all 
their causes, than any that is yet possessed. 

7*. Laplace is a defender of the theory 
Newton. 


CHAP.-IX. 

ABOUT THE INFLUENCES OP THE LIGHT OF THE MOON. ABOUT THE 
TTEATUER. ABOUT THE CHANGES UP THE MOON. ABOUT OLD 
MOONS AND YOUNG MOO^S. ABOUT NEW MOONS, FULL MOONS, 
HALF MOONS, ANp THREE-aUARTER MOONS. THE SAILOR's 
VOYAGE TO THE END OF THE WORLD, AND HIS DISCOVERY OF 
THE HEAPS OF THE OLD MOONS. 

• 

1. If the question of the influence of the moon 
in respect to the tides is still open to examina- 

D 2 



36 p’arley’s Thales of 

tion, mtich more so isyth;jt of the influence of 
\.he moon upon the Wfeather. 

C. The ancient and general persuasion is, 
that,changes of the weather follow changes of 
the moon. 

3. The proot must 'depend upon accurate 
observation j but therq are difliculties even in 
the way of the tlieory, if we strictly consider 
the real history and nature of the moon. 

4-. 1 shall leave it to iny little readers to form 
V. better judgment of the whole matter here¬ 
after, when they liave grown older, and learned 
a great deal with which they.are unacquainted 
at present, and which even my little book; in¬ 
structive as well as entertaining as it is, by no 
means j)retcq,ds fo teach them. 'There are one 
or two points, however, which, even now, they 
may easily comprehend, and which it may be 
very useful to tell them about here. 

.5. What are the changes of the moon? There 
is a story of a sailor, who, having said that he 
had sailed to t|ie end of the world, and having 
been asked.what there was at the end of the 
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world, answered, in tha first place, “ A high 
wall.” But, being fuhRer asked, whether he' 
had not had the curiosity to clinib the w«il, 
high as it was, and see what was upon the other 
side of the jvalh or beypnd the end of the world, 
then replied, that he had done so, and that 
what he saw was a heap of old moofis ! 

6, Now the sailor had drawn upon his fancy, 
in order to satisfy his inquirers, and also not to 
be thought deficient either in curiosity or 
enterprise; and therefore talked as il' he bo* 
hcved that the old or^ worn-out or cast-ofl* 
moons, being the rubbish or flie lumber of the 
heavens, were finally thrown over the wall*at 
the end of the world, like a gafdener’s rubbish, 

and dead root# of flowers, outside the wall at 

• % 

the end of his garden! 

7 . But what is the opinion of my little readers 
themselves, about these same old moom? When 
they hear about the old moons and young 
moons, and new moons, full moons, half moons, 
and three-quarter moons, do they believe, as 
they ought to believe, that all the^ moons are 
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one moon; and that tjjiis^one moon*is the only 
moon which mankind jiave ever had to gaze at, 
or< to be %hted by, since the very earth upon 
which they tread was itself young and new? 

8. And, besides believing that there is not, 
nor ever has been, more than a single moon, 
do they believe rightly concerning the real ww- 
changeableness of this single moon ? Do they 
know and believe, that the moon (even unlike 
the sun and all the planets, of which, from time 
+0 time, we see each past of the whole- cir¬ 
cumferences,) is so vcfy uniform, so truly most 
unchangeable, that it never turns to the earth 
blit one of all its sides ? 

9. There is, then, but a single moon, and of 
that single .nioon there is never any change. 
When my little readers sceinthb sky, sometimes 
a thin bow-like moon, sometimes an oval moon, 
and sometimes a round fidl moon; when they 
hear of young moons and old moons, of whole 
moons, half moons, three-quarter moons; of 
growing moons, and of waning or decreasing 
moons; and when they see such pictures of the 
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moon ^ tht>se at my jp^es,* Id and SI, I am 
fearful that they may think even the one moon * 
sometimes larger and sometimes*smaller; t^at 
there is more of it at one time, and less of it 
at another; that it is actually smaller when 
young and new, like my little readers them¬ 
selves; and that it grows larger as it grows 
older, as is to be their own case too! 

10 . But my. Frontispiece, among its other 
uses, will greatly help to undeceive my little 
readers in this respegt. It shows them that the 
crescent, or young or groMang moqn, at my 
page^ld, and the decreasing hr waning moon,' 
at ray page 21, (though, because they are ^11 
tliat, for the time, is light of tire moon,) arc but 
the limited o]; illuminated parts of a whole 
moon, of which, for the time, all flie remaining 
part is dark, and only invisible because it is 
dark; and which i» always a whole moon, and 
is always a moon of one unchangeable size, 
magnitude, or volume; of one density, or close¬ 
ness of matter; and of one mass* or one quantity 
of matter; besides (what they will learn else- 
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where) that even thi^ one unchangeable moon 
always turns to the fCafth one unchangeable 

side: so that the moon is not even variable with 

* ^ 

respect to the earth, as the earth is variable 
with respect to the moon, turning to it somfe- 
tinies one of its continents, and sometimes one 
of its oceans!' 

11. The moon, therefore, has no real changes. 
But what is it, then, that w^ mean by the 
phrase, changes of the moon? We mean, 
.changes of the phases o,r appearances which 
the moon periodically puts on! 

12. And what, then, are these changes of 
pliiiscs or appearances of the moon? Nothing 
but the changes of the quantity and places of 
the light which'that-side of tbe moon which 
alone we ever see, periodically is able to display 
to us! The cause of these changes of places 
and quantity of the light of the moon, upon the 
only side that is ever turned to us, (for the 
quantity of light upon the whole surface of the 
moon i§ daily equal,) I shall hereafter tell you; 
but it may be well to show you, even now, a 
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figure of the sun ^in^g upon the moon, while 
the moon is revolving round the earth; and, in 
looking which, you will take care to remem¬ 
ber, that all the moons that are there drawn 
represent but the one .moon "in tlie different 
parts of its orbit round the earth, accompanying 
the earth*in the earth’s orbit round the sun. 

13. There is no change, therefore, of the 
moon, except as tolthe chang« of the amount 
of illuminated surface which, from time to time, 
the moon is able to show»to the earth. There 
is no change of the qioon, except a change of 
the moon’s light. There is no change as to the 
ntass of the moon; it is to the attraction of the 
mass of the mohn that we attribute the pheno¬ 
menon pf the tides ^ but what is there left, 
except the changes of the light of the moon, to 
which to attribute the moon’s production of 
the changes of the weathfer? 

14. The mass of the moon is always equal, 
and the motion of the moon is constant. The 
moon passes daily and regularly through all the 
merid^ns of the heavens, or over the longitudes 
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of all the portions of the ^arth; and the action 
of the tides, or the changes in the heights of 
the ocean in all its different parts* arp regular 
and daily also. There is consistency, therefore, 
at the least, in supposing a connexion between 
the Regular daily changes of place of the moon, 
and the regular daily changes of Ihe Heights of 
the parts of the ocean, or the rise and fall of the 
tides ; but whatsis there reasonably to connect 
the changes of only the light of the moon, with 
the changes of the wind and weather? 

15. The action, both of,the mass of the moon 
and of the light of the moon, is equal over all 
part»of the earth; but the winds and weather 
are regular upon some parts of* the earth, and 
irregular upon others. Cstn the equal ^ction of 
the mass and of light of the moon in all parts, 
be the equal cause of the regularity in one 
place, and of the irregularity in another? 

16. I have said more to my little readers, 
about the complicated question of the influence 
of the moon upon the changes of the weather, 
than I should have permitted myself, if it had 
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not seemed to mS th^t the points which I have 
thus brought forward will greatly help them in 
their reflections upon the nature and history of 
the moon, and consequently in their knowledge 
of both. But I have some things still to add, 
about the ligftt of the moon^ which I reserve for 
my next*chapter. The light of the moon, (the 
sole subject of change in the moon,) is certainly 
a powerful agent in nature, ordias powerful in¬ 
fluences upon the earth and most things that 
belong to it; but is it only to changes of the 
light the moon^ that changes of wind and 
weather are u^ally ascribed; and can these 
rhanges of the light of the rnoon^ (regular all 
over tlie eartlif) be the causes of the changes 
of wind and wdather, regular ]ipon some parts 
pf the eartli, and irregular upon others? 
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CHAP. X. 

MORE ABOUT MO^NLIGlfl' AND ^TS INKLUENflSS. VBOUT THE 
FREEZING INFLUENCE OF MOONLIGHT. ABOUT THE NATURE OF 
FROST, OR THENOMENON OF FREEZING. ABOUV CKYSIIA LIZATION. 
M. BECaUEREL AND MR. CROSSE. 4B0UT FLAYING AND DANCING 
BY MOONLIGHT. 

1. I HAVE said, t4iat even tfie light of the moon 
is confessedly a powerful agent in nature; or 
that, in other words, it^ias powerful influences 
upon the earth, and uponw mo^t of ihd things 
belonging to the ejrth. I am not going to 
talk ifiuch upon that large subject; but only to 
mention a striking and beneficent example, 
W6uld you believe that lighj; is jible to 
freeze, as w'ell as to w'arm, the objects which it 
falls upon? Yet this is said to be the operation, 
in certain, circijmstaflces, of the light of the 
moon! You must hear me patiently. 

3. Very odd things, indeed, arc said, and 
have always been said, of the light of the moon; 
and in truth, it is right I should tell you, that 
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all things bad and) djsagreeable have been 
ascribed to it, as \Cell as all things agreeable, 
«beneficqpt, and good. 

4. But its freezing, with respect to things 
proper to be frozen, is csteenred aigood. The 
frosts in the early spring, of which, as to many 
of their* effects, we often complain, are really 
of great value to the growth of plants. For 
the moonlight nights in spring cause water to 
freeze before it is cold enough to freeze in the 
dark; and thus we haws the benefit of frost 
without exposure tQ great cold! 

5. The buds and leaves of plants, if exposed, 
iDn a clear night, to the full moon, are found to 
be frozen, thfiugh the thennometer remains 
many tjegrecs above the freezing point! 

G. I must here, however, add a word or two 
upon what I have said of the coldness, or com¬ 
parative absence of heat, in the light of the 
moon, with reference to its established crystal- 
izing or freezing petwer. 

7. The acf of freezing is the act of forming 
crystqls of.the matter of fluids. But, according 
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to M. Becquerel, who ^suyceeded in the elec¬ 
trical formation of many crystals, lig'hi is one 
of the elements required for crystaliz^tion. 

8. Col d is only the absence of heat. Fluids, 
then, being ..co/d»through the absence of the 
sun, is it the lig/if without heat of the moon, 
which causes them to freeze ? 

9. But Mr. Crosse, who, with others, has 
followed the trac}c of M. Becquerel, (and who, 
with so much modesty, has made such extra¬ 
ordinary advances in modem science,)declares 
light to be unfavourable to the production of 
crystals; and thus, if he is rfght^upon that 
subject, he overturns my attempt to refer thi/" 
freezing influence of moonlighit to that light 
unaccompanied by heat. 

10. What has been called the coldness of 
the light of the moon, must be only this: that 
the moon shines in the absence of the sun, 
and that its light (that is, comparatively speak¬ 
ing,) is without heat, 

11. I shall tell you more of this freezing or 
crystalizing power of the light of the moon; 
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but now let me clos^tlys chapter by calling to 
all our recollections the merry play of “ boys 



and girls” by mbonlight, when, as the song says, 

“ The mo^u does shine as bright as day;" 

and yet recommending you, not entirely to 
forget those ill stories of moonliglit to which 
1 have alluded; and which make it probable, 
that such as very much indulge in the beauty 
and cheerfulness of that light abroad, should, 
at the same time, be hearty, and be taking 
excrcjse. 
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CHAP. XI. 

TELESCOPIC DISCOVERIES IN THE MOON. SIR JO^N HERSC 

MISREPRESENTED. IMPERFECTIONS OF TELESCOPES INCREASING 
WITH THEIR POWERS. THE MONSTER IN THE HEAVENS. THE 
STORY OF TtAs PO(^ HOVSS-fLY. 

1. I HAVE given you some account of the 
geographical, and even geological, discoveries 
which Sir John HerscheL believes himself to 
have made by means of his telescope, in the 
moon. I have also told you of the mountain- 
scenery described by Sir Dav^d Brewster, upon 
the surface of that satellfte oS the earth. 

2. Whether Sir* John Herschel has been 

* ‘ir 

any degree too hasty in persuading himself of 
the reality of what he belipves»himself to see, is 
more than your friend Parley caa presume to 
sav: but some of his statements have been 
attacked in France;,and ridiculed, in the form 
of mock ‘prodnetions from his pen, in the 
United States of North America. In the latter 
country, a well written’pamphlet, entitled a 
“Supplement to the Edinburgh Journal of 
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Science,” was mted Y^ith a pretended account 

of lunar discoveries by Sir John; and the jest 
has led to a graver imposition, in which, as the 
copy of £? New York advertisement will show, 
a panoramic painting is offergd to view', dis¬ 
playing the moon as pretended to be seen by 
our EngUsh astronomer:— 

Grand moving Panorama of the Moon, painted on upwards 
of one thousand feet of cahvass; being a (brilliant illustration of 
the scientific observations made by the most eminent astronomers, 
of the surface of the moon; showing its various mountains, volca- 
noe-^, lakes, rivers, &c«; to which wi’J be added, the reported lunar 
obser\atiuns of Sir Johu Herschel, in which will be seen the in~ 
habitants i animals ^ hir^Sf fur^sts^ &.C., with their natural motions, 
to describe life/' 

3. Upon thk subject. Sir John Herschel, 
writing from th'e C»[)e of Gopd Hope to M. 
Arago, talkl of “ the history of his pretended 
discover'ies in the moonj” and professes to be"^ 
amused, that “there are people silly enough to 
believe every extravagant tale which is set 
helbre them.” You must be cautious, tliere- 

I 

tore, how you listen to any of these pretended 
discoveries.” 
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4. I may tell you, too, in this place, that all 
the supposed astronomical discoveries, made or 
to be made with the very powerful* modern tel^ 
scopes, will require strict examination* A diffi¬ 
culty, not yqt suemounted, in making lenses for 
telescopes, is this, that neither ca’re nor skill are 
sufficient to prevent the occurrence «f minute 
imperfections in the gl&ss; and that these 
minute imperfections, the greater the power of 
the instrument constructed, are themselves the 
more highly magnified, and made capable of 
deceiving the astronomer, as to what ]ic really 
sees in the heaven. You Know the story of an 
observer of a late Eclipse of the sun, who \v.;,/ 
thrown into consternation, at tl?e sight, through 
his telescope, of what he tliou|^ht an enormous 
monster in the air; but that turnCd o*iit to be 
only a poor house-fly, which had contrivetl to 
get into the tube, and had become confined 
between the two object-glasses ! 
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cii^AP. xir, 

PARLEY TELLS ABOUT THE SUK. 

C 

1. The sun is one of the millions of stars 
which have their places in the glorious sky. 
The sun is a star, and all the stars are suns. It 
is thus that says the poet, 

** One sun by day, by night ten thousand shine V* 

2. The sun is a very small star; but, because 
it is the star which is immeasurably the nearest 
star to the earth,, therefore it appears, from the 
earth, immeasurably the largest of the stars. 

3. It looks larger than the moon, and it is 
beyond imagination larger. It is prodigiously 
further off thaii thp moon, but much less so 
than any of the fixed stars. 

4. The sun is the source of light and heat to 
all the planets of its systciji. I shall tell of its 
system presently. If the sun w'ere taken away, 
the earth would have no light but the dim 
twinkling of the star&. It would have no day, 
but only a perpetual night. It would have no 



53 


, THE SUN, MOON, AND STABS. 

• 

spring nor summer. Tltere would be always 
winter. The rivers and springs would be 
frozen up. The grass would grow mo mordf* 
The trees would die, and all the fruits of the 
earth would ‘perish. All the earth would be 
covered with snow and ice, and jnen ^and ani¬ 
mals would di e from cold^nd hu nger. There 
would be desolation everywhere around, and 
nothing but a lifliverse in which no plant 
could flourish, nor anything have life. 

5. What would haj^en to the earth, would 
happen also to the moon.« Tjie inooft would 
receive no light, either from the sun or from, 
the earth. The earth, therefore, would receive 
no light from the moon, any more than from 
the sun. Therewould be no moon|jghfcnights; 
no changes of the phases of the moon. ' 

6. Such, even as to light and heat alone, 
would be the awful consequences of the event, 
if the sun were taken from its place. How 
beautifully does it seem to cora^ up from the 
east in the morning! How joyous are the birds 
at its return, after it has been absent during 
the night! How fresh and blooming, too, are 
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the flowers in the sjpring, when the sun has 
thawed the .snows, or removed the cold of 
'uinter ! • How green are the fields ! How softs 
and balmy is the air! 

7 . The sun is to us ‘the most astonishing of 
all heavpnly .bodies. It is an immense globe, 
much larger jhan tho planets all together. It is 
eight hundfIjcPa'hd eighty-three thousand, two 
hundred and seventeen mildfe In diameter; and 
about two millions seven hundred thousand 
miles in circumference. .* It is one million three 
hundred and egghtjf thousand times as large 
as th(^ earth, or nearly a million and a half. 
This immense globe is the centre of its system; 
that is, it is in the middle (or nearly in the 
middle! of^the orbits of its planets. It gives 
light and heat to all. 

8. The sun is no doubt a solid globe, and 
has probably an uneven surface, like the moon. 
It is covered with a very bright substance, 
which gives it, its shining appearance. 

9* ‘ Sometimes this bright substance appears 
to open, and with a telescope you seem to see 
through the openings, to the dark body of the 
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sun. These openings form what are called 
the spots on the sun. Sometimes these spots 
can be seen by the naked eye, but ^enerallj* 
they are only visible through a telescope. 

10. It wauld'takc me a great while to tell 
you of all the benefits we derive from the sun. 
The truth is, all our copiforts, almost all our 
pleasures, and even our whole existence, de¬ 
pend upon thai glorious Ihminary. Such are 
the numerous blessings it bestows upon us, that 
some nations have worshipped it, as the source 
of every good. Let us„ rather, look up* with 
thankful praise to, that Almighty Bemg who 
crealed the sun, and who commanded i^o shed 
its benefits upon the world that he had made. 


QUESTIONS. 

4. Where do the light and heat come from? What would he the 
effect ill our world of taking the sun? 7. What is the most asto¬ 
nishing of air the heaVenly bodies? W’hat is the diameter of the sun? 
Its circumference? How much larger is it than ttie earth? Where is 
the sun placed? What docs it givt^to the planets? 8. What gives 
the sun its shining appearance ? 9. How are s^Jiots on the sun caused ? 

10. What are some of the benefits we derive from the sun? ^Vhy have 
some nations worshipped the sun ^ What ought men rather to worsliip ? 
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CHAP. XIII. 

PARLEY EXPLAINS THAT THE SUN IS NEITHEP A DI§C NOR GLOBE OF 

FIRE, AND THAT IT IS IN NO DANGER OF BURNING ITSELF OUT. 

1. On the tops of the Himalaya mountains, 
which rise in the north of India, and reach a 
height of twenty-seven thousand feet above the 
level of the sea, the air is extremely rarefied, or 
thin, and the light of tho sun, by experiment 
with’the* thermometer, is found to be accom- 
panied^ith no discoverableJieat. These sum- 
nfits, i^hort, which therefore supply a name to 
Ihe mountains, are a region of perpetual snow. 

2. In every other case, also, .of great eleva¬ 
tion above the sea, or above the lower levels 
of the land, (as of the Andes in America, the 
Cong mountains in Africa, and the Alps in 
Switzerland, and of innumerable lower emi¬ 
nences,) the higher wp ascend, the colder we 
find tlie temperature j and, at certain heights, 
perpetual ice and snow. 
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3. Ascents into the higher regions of the 
atmosphere, by means of those; balloons, in 
drawing your attention to which I began 
present volume, discover the same truth; that 
is, that the* higher we'ascend, or the further 
we leave below us that denser atmosphere, 
which immediately adjoins the sea and the 
lower levels of the land, the colder we find the 
temperature, add the less discoverable heat 
accompanying the sun’s light. 

4. But, as oppostte facts, in the Arctic 
regions, and in other situations of which the 
atmosphere is still comparatively dense (^liick. - 
while we stand upon beds of ice that are 
neither melting or likely to melt, except upon 
the surface, we are often s*corched,by the heat 
that we find accompanying the light of the 
summer’s sun. The heat, therefore, is in the 
atmosphere of the earth, and not in anything, 
which flows to us from the sun. 

r 

5. And yet, my little Beaders^ we are all apt 
to fancy, and the world has ever been Apt to 
fancy, that the heat which we feel in tlx; pre- 
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sence of the sun’s liglft, ^though we often feel 
heat also in ^s absence,) must needs come to 
TJS from the sun, in company with its light; or, 
in short, that the light of the sun is the light 
of a fire; that the sun* is a ffre—disc or a 
globe of fire; and further, that the sun being a 
fire, it is a fire which.must one day burn itself 
out;—that its heat must diminish or decay;— 
tliat it is a burning*substance? which must at 
last bum itself out! 

6. But it will be plain to you, that, w'cre 
there anything 1^'ke truth in these representa- 
^ons, ^e very reverse of ,what I have been 
raentiOTing must happen. You know that the 
nearer you approach to a fire, the hotter you 
find your pl;acc; whereas, 1 have assured you 
experience shows, that the nearer we approach 
to tlie sun, (that is, the further we go from the 
centre of the earth, even ^’ith the sun over our 
heads,) the colder is our situation! 

7. That the,sun gives light; that it is a lumi¬ 
nous br shining body; and that, in some man¬ 
ner, its action upon our atmosphere (an action 
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effective in proporti®n*to the density of the 
atmosphere) produces the atmqppherical heat 
of which we know so well the experience; the;?!!^ 
things are certain. Buttlie sun, though lumi¬ 
nous, is not fiery; though shining, it is not fire. 
The sun is no burning disc, nor burning globe; 
it is in no danger of burning itself out; and it 
has no heat, nor any material of heat, respect¬ 
ing w'hich therfc is the lea*st danger that it will 
either fail or lessen. 

8. In truth, itisatpresent supposed by some, 
that the light and heat»of £Jie sun are to be 
ascribed only to ejectrical causes. Y^u must. 
hereafter make yourself acquainted withwhat is 
electricity. 


QUESTIONS. 

1. Do we find the air the wider, even in the midst of the brightest 
sunshine, the, higher we ascend from the level of the sea, or of the 
plains; though, in so doing, we ascend by so much the nearer to the 
sun ? 2. Are the tops of very high mountains covered with perpe¬ 

tual snow? 4. In some situations, do we %!l excessive heat under 
the sun, even while we ore standing ai)on icewhich nevertheless continues 
unmelted? 5. Has it been fancied that the fire of the sun is likely to 
bum itself out? (j. What contrast may be observed between the 
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effect of drawing nearer to a firCf acd t\|at of drawing nearer to the sun ? 
* 7. Is the sun, nevertheless, the certain though hidden cause of the 
light and heat which we enjoy? Is it plain, that, to whatever changes 
sun may rct'^lly be liable, there is no reason to suppose that either 
its light or heat are liable to progressive extinction or decay? 
8. Do some ascribe the light and heat of the sun only to electrical 
causes? ' 


CHAP. XIV. 

PARLEY TALKS OF THE LIGHT OF THE SUN, AND OF THE SUN’S 

SPOTS. 

1. The intensity of that light which covers the 
face of the sun,*and*-which the sun diffuses 
through our atmosphere, maybe partly judged 
of by comparing.it, in both instances, with the 
amount and the influence of the light of the 
moon. We pan look at the mocm, but wc can¬ 
not look at the sun; and the light of the moon, 
though briHiant, yet leaves the atmosphere so 
dark that it interrupts our View, neither of the 
light of the stars, nor of the deep colour of the 
surrounding sky. In' general, while the sun 
shines, the sky appears to us but of alight azure, 
and w&see nothing of any heavenly body but 
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itself; though sometifn^ the moon, and some¬ 
times one or other of the planets, form an ex- 
ception to the rule. 

2. The cause, in the meantime, of the sun's 
luminosity, remains unconjectured, or not so 
conjectured as to satisfy our minds. It is not 
fire, but what then is it else? Is* the'sun lumi¬ 
nous throughout; or, has it luminous clouds, 
or a luminous ^atmosphere only, with a dark 
and solid body beneath? 

3. Sir William Herschel was of opinion, that 
the sun consists of a dark'opaque, body or 
nucleus, in the atmosphere of which float lu¬ 
minous clouds that compose its shining matter. 
The inferior brightness, and, it the same time, 
the unifbrmity.of colour*of these shajlows, he 
explained by supposing that these clouds con¬ 
sist uniformly of two strata, of which the up¬ 
permost or outermost is almost immeasurably 
the brightest; while the lower, or inner stra¬ 
tum, or that nearest to ^the dark body of the 
sun, is of very inferior lustre. 

4. Leaving, however, these things as^ unset- 
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tied as I find them, I #h|ll only tell or remind 
my little readers, that the sun is not even that 
.’’niform l?all or disc of light or fire which it 
seems to their eyes; but that, in spite of all its 
dazzling golden lustre, it has spots and varia¬ 
tions of light and figure upon its face, like the 
face of the moon; though none of them of that 
permanent character which enables us to dray 
a map of the sun in the same manner that we 
draw, and that I have exhibited to you, in a 
former chapter, a map of the moon. 



6. Still, 1 venture to show you, now, a figure 
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of the disc of the sun, darkened with large spots j 
but, in the disc of the sun, the number, and the 
figure, and the size, and the place gf all th-'f 
spots, are in constant variation. They are some¬ 
times so large as>to be seen with the naked eye. 
Herschel, in the year 1779, observed one which 
was about'fifty thousand miles in*diaiileter; or 
more than six times the diameter of the earth. ■ 

6. The changes of place, size, and figure, 
appear to depend, in-part at least, upon the 
rotation of the sun. For they are thought not 
to move round the sun, bpt with the sun. If, 
then, the spots'were permanent, the same 
spots ought to return at regular intervals, and 
we ought to be able to draw lAaps of the two 
’hemispheres of .the sun, like those we,draw of 
tlic two hemispheres of the earth.’ 

7 . The spots, if observed for two or three 
daysin succession, scfni to have nfoved, during 
that time, from east to west, across the body 
of tlie sun; but this (the spots being supjiosed 
to be fixed) is because the sun lias.been 
revolving upon its axis from w'est to east. 
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8. When a spol be^ns to be seen upon the 
eastern limb or side of the sun, it appears like a 
J:hin blafk line. As it advances towards the 
centre of the sun, its breadth gradually increases. 
As it approaches the \^estern»limbf it returns 
to its former figure of a thin black line. This 
is what you §ee in these several figures of the 
same spot, as observeS by Hevelius upon several 



successive days^i The seven spots, or double 
spots, which you may count, show the narrow 
figure of the s^ot at its first appearance, and 
its progi'essive increase of .breadth, as it 
approached* the centre of the disc of the sun. 

9. But the same changes of appearance would 
happen if you were to fasten a black patch 
upon the side of a globe, and then turn the 
globe on its axis; so that, if the spot has a 
fixed place upon the sun, the sun, turning upon 
its axis, must be the real cause of these changes 
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of appearance. These changes and motions of 
the suif s spots prove, therefore, what we could 
not otherwise certainly know, that*the sun, as I 
have before told you, revolves upon its axis. 

10. The period of the sun’s rotation, or revo¬ 
lution upon its axis, and of the consequent 
revolution of the spots, is difterent according as 
tlie spots are viewed from the several planets 
above and belo\\ the sun. JFrom the Earth, it 
is twenty-five days, nine hours, and fifty-six 
minutes; but, as seen from the superior planets, 
or Mars, Jupiter, &c., the time is shorter; and 
as seen from the inferior'plaritets, it is longer. 
From Mercury, theilumber of days is thirty-five; 
or, almost ten days longer than from the Earth. 

11. But the spots, thoygh subsisting for a 
time, are by no means permanent; and when 
they disappear, their places, unless, as often 
occurs, they are succeeded, in those very places, 
by spots of peculiar brightness, return to the 
ordinary appearance of the sun’s surface. 

1^. Once, while Dr. Ldng was examining the 
sun’s image, as received upon a sheet of white 

F 



G6 f _ FARLE^S^ TALES OF 

paper, he observed a large round spot divide 
itself into two, and ea6h part fly ofi* from th& 
other with immense velocity. 

’ 13. Di’. Wollaston, looking at the sun through 

a twelve>inch reflector, witnessed a similar phe¬ 
nomenon. A spot, wliich he was expressly 
observing, burst into pieces, like a piece of ice; 
and the pieces slid way from each other in 
various directions, as sometimes happens when 
we throw a piece of ice upon the surface of a 
frozen pond! 

14. 1 have given you to understand, that 
besides dark spc':s, there also appear, from time 
to time, upon the face of the sun, spots of 
peculiar brightness. You have often heard 
the saying, that there are “ spots in the sun,” 
meaning' th^t the most perfect things have 
blemishes; and therefore the idea of the sun’s 
dark spots cannot be quite new to you. But 
perhaps you did not know till now, that the sun, 
intensely bright as its whole surface appears 
to us, has sometimes ispots yet more intensely 
bright'! Tne dark spots were formerly called 
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macultB, and the bright spots 'facuUp; but Sir 
William Herschel, who, between the years 1779 
and 179 '! inclusive, added so much to our know¬ 
ledge of the sun's spots and other superficial 
appearances,, changed likewise all the names. 
For these, as well as for the long list of 
descriptions and opinions concerning these 
things, you must hereaftA look into the writ¬ 
ings of astronon\ers. 

15. The spots have been matter of constant 
observation, ever since the time of Galileo and 
the improvements of the telescope. But from • 
the year I 676 , to the year'’l684, there was not 1 
a single spot on thd sun. 

- QUESTIONS. 

1. Is the liglit of tlie sun prodigiously superior to that of the moon : 

2. Has it been satisfactorily explaitied of what nature is the .sun, so 
that it is luminous, or gives Hght.^ 3. What is Sir William J[tM>i‘lu.l's 
0 ])inioii of the rpinposition of the sun, and the source of it.s luminosity } 

4. Ts the face of the sun often obscured by dark spots of considerable 
size? Why cannot we show tho.se S))ots in a map of tiic sun, as, in a 
map of the moon, we show the spots of the moon ? 5. What was the 

size of a spot in the sun, observed by Herschel in the year 17711.' 

7. In what direction arc the spots of the sun observed to movn; 

F ^2 
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8. Does a spot, while it lemains, continually change its apparent figure 
aa well as place? Was this retiariL exemplified in a spot observed by 
Hevelios, and what is the reason of the change ? 9. What is proved 

by apparent changes and motions of the sun’s spots ? 10. Are 

" tba^pareiit periods of the rotation of the sun and its spots the same, 
udiether viewed from one planet, or from another? Is it different as 
to the superior and inferior planets? Whatfis the period as seen from 
the earth? What, as seen from 'Mercury? 11. Are the dark spots 
permanent? Do very bright spots often succeed to them? Are both 
dark and blight sffbts finally succeeded by the ordinary appearance of 
the sun’s surface? 12. Whtlt was seen by Dr. Long, concerning a 
dark spot? 13. What by Dr. Wollaston? 14. What name was 
formerly given to the dark spots ? What torthe bright spots ? 
has particularly observed both, and given to these, aikd to other tem¬ 
porary appearances upon the face of the sun, new names? 15. How 
long have the spots been made mattrr of observation? At what time, 
and for how many yearj|> together, was there not a single spot to be 
I seen upon the face of t][;e sun 
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CHAP. XV. 

ABOUT OPI^NINOS, SHALLOWS, INDENTATIONS, AND PORES; AND 
ABOUT OTtlEi! TEMFOllARY APPEARANCES UPON THE SURFACE 
OF thp: sun. 

1 . Though I have referrqd you, for many of the 
a}>pearances observed by Sir Williaih Herschel 
upon the face of the sun, and for the names by 
which he distinguished them, to your future 
reading of larger astronomical books, yet some 
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of them are so extraordinary, and so likely, in 
their description, to stimulate your curiosity, 
that 1 shall mention a few, under their names of 
Openings, Shallows, Indentations, and Pores. 

2. Openings ^re appearances under which 
the dark and opaque body of the sun becomes 
visible, caused by a removal of the luminous 
clouds which commonly surround the whole. 

3. One of thbse openings, with a shallow 
about it, and seen on the 4th of January, 1801, 
a good way past the sun’s centre, is represented 
in Fig. 1. The opening is the sd^ller and darker 
spot, and the shallqw is the larger and lighter 
part of the figure. On the western side of the 
shallow, its thickness was vi^nle, all the way 
from its surfacedownwards; but on thg eastern 
side only the edge of the shallow was visible, 
so that its thickness could not be seen. 

4. Shallows are pfaces from which the lumi¬ 
nous clouds of the upper surface are removed; 
but this removal itself causes them to be in some 
degree hollows; the spaces which they occupy 
being lower than the general surface of tjie sun. 
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They generally be^n •from the openings, or 
else branch out from shallows already formed. 
> Sometimes their thickness, that is, their depth, 
is visible; and sometimes, also, they are unac* 
companied by any opeifing. 

5. Fig. 2 presents you w^h a section of the 
opening, where the .lines ah c df, correspond¬ 
ing with the same lines in Fig. 1, are supposed 

to be drawn from the eve bf the observer. 

•/ 

The line d passes through the opening, entirely 



to the main body of the ^un. It is obvious, in 
Fig. 2, that from the position of the observer’s 
eye, the thickness of ^he shallow is visible only 
on one side. 

6. Large openings are generally surrounded 
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by shallows, as in the instance above; though 
many openings, and particularly small ones, 
have no shallows whatever. * 

7 . Openings have sometimes a dilterence ot 
colour, apparently because a thin veil of lumi¬ 
nous clouds is hovering over them. 

8. Openings, which are always teftiporaiy, 
divide when decaying, and sometimes increase 
after diminishing; but in general, after divid- 
i iig, they diminish, and finally disappear, leaving 
the part of the sun’s surface upon which they 
Jiave been seen, more thap usually disturbed. 

9 . Fig. 8 represents an opening, with a 
branch from its shallow. That opening, in the 



■ 

course of an hour after it had assumed the 
appearance which is heregiven to it, exchanged 
it for another, as you seen in Fig. 4. 

10. Fig. 5 is another opening, with a long 
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shallow. In three hours it had assumed the 
appearance of Fig. 6; and, in an hour after this, 

Fig, 6. Fig, 7, Fig. 8. Fig, 9. 



an opening appeared in the shallow, as in Fig. 7> 
The openings are generally at their greatest 
extent, as in Fig. 8, wheq the shallows begin to 
diminish, and the lips, or projections, to disap¬ 
pear. The division of the decaying opening is 
shown in Fig. 9, where the luminous passage 
across the opening resembles a bridge thrown 

over a cave. * , 

* • 

11. Sir William Herschel imagines that the 
openings are occasioned by an elastic but not 
luminous gas, which issuesvthrough minute and 
commencing openings, or pores, mid which, 
forcing its way through them, spreads itself on 
the luminous clouds, drives them out of its way, 
and thus widens the passage, or enlarges the 
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opening. But the diredtion of the stream of 
gas is often oblique or slanting; and thus the 
luminous clouds are drawn lateVall^ or side- 
wise, and form a larger shallow upon one side 
than upon the dther. . 


QUESTIONS. 

1. Are some of the tiemporary- appeaAinces upbn the face of the sun 
called, by Sir William Herschel, openings, shallows, indentations, and 
pores? 2. ‘^at are openings? 3. What opening was seen by 
Sir William Herschel on the 41h of January, 1801? What were the 
successive appearances of the opening oi^ 1801? 4. What are 

shallows? C. What are large op{9taings generally surrounded by? 
8. How do the appearances of openings generally terminate ? 9. What 

were some of the successive appearances of the opening shown in Fig. 3 ? 
10. What, in the opening, Fig. 5 ? Whejg have the openings gene¬ 
rally arrived at their greatest extent? \Yhat of the division of a 
decaying opening? 11. What did ^ir William Herschel imagine of 
the cause of the openings, or black apots ? 
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CHAP. XVI. 

HOBK ABOUT THB TELESCOPIC APPEABANCES^F THE SUx’s SUBPACE. 
ABOUT THE MOVEMENTS, ALSO, OF THE SAME SURFACE. 

1. Fig. lO sh'ows two branches of a shallow 
proceeding from a dark opening at the bottom 
of the figure. In the course of half-an-hour, 
one of the branches had united itself to the 
other, as in Fig. 11, and seemed to advance 
towards the opening d, while the other took 
the direction of tlie opening e. The shallow 


Fig. 10. ng.W. Fig.n. . Fig.li. 



afterwards became pointed, as in Fig. 12; and 

in the course of an hour it became broad at 

^ * 

the point, and a new branch broke out, as in 
Fig. 13. 
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2. The new branch ” afterwards began to 
increase; and another branch, marked h in Fig. 
11, began to break out from the shallow about 
E; and three small branches were seen to pro¬ 
ject from the shallow’of the large opening in 
Fiff. 14. The vacancies between those branches 
were afterwards tilled np, from the j 4 
same cause which occasioned their 
projection, so *’ as to increase the 
breadth of the shallow upon that side 
of the opening. 

3. Indentations are the dftijk parts* of corru¬ 
gations orwrinkles,; and from the circumstance 
of their being visible very near the edge or limb 
of the sun, it seems that they are not much 
depressedbelowthelevelbftheluminojis clouds. 
The sides of the indentations (see Fig. pj jj 
15) are like circular arches, with their ^ 
bottoms occasionalfy dat. 

4. Indentations are of the same nature with 
shallows, varying in size, and sometimes con¬ 
taining small openings, and at other times 
changing into openings. They extend over 
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the whole surface of‘the sun, and, with small 
magnifying powers, have the appearance of 
points. , 

5. Pores are small holes or openings in the 
low places of indentations. Sometimes they 
increase, and become what I am here expressly 
calling bpemngs; ajid frequently, at other 
times, they neither increase nor last, but vanish 
very soon after theif appearance. 

6. Much of what I have now been saying, 
concerning the spots and‘other appearances in 
the sun, (always^emporary, always changing, 
and sometimes, and even frequently, entirely 
disappearing,) maybe more than you, at your 
age, and than ma,ny of your neighbours at all 
ages, caQ easily figut-e to the mind, so as to 
comprehend even the appearances themselves; 
for, as to their causes, and all the consequences 
to be inferred from them, these may be little, if 
in anywise, understood by any. But I have 
told you of them becapse 1 think that, to a cer¬ 
tain extent, you will be able to form clear ideas 
of then}; because I think they will strike and 

% ^ *p 
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fix your imagination;, amd 5ecause the know¬ 
ledge which they convey must necessarily both 
enlarge all your previous thoughts of the sun, 
and of the heavens in general, and correct many 
erroneous thoughts that, either through your¬ 
selves or others, you have hitherto entertained. 

7 . Look, now, at that golden* disc; the sun, 
once more, and tell me, whether, amid all your 
acquired knowledge, that this apparent disc, or 
flat, though round, or circular body, of golden 
dazzling light, is, in.reality, a globe; tell me 
whether, in the midst of that acquired know¬ 
ledge, leading you thus far, it had ever also 
come into your head to think, that the sun was 
other than a body uniformly "bright—unvary- 
ingly gold all^ over—and besides, a settled, 
quiet, mass of light? 

8. My dear children, the surface of the sun, 
besides being subjeat to all that variety of light 
and shade which I have now, in part, described 
to you, and to the rapid changes of those lights 
and shadows which you now in*part imagine to 
yourselves; that surface, even when uniformly 
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bright, displaysa shbslanceconstantlyin motion 
in itself, just like the heaving sea upon our 
earth} a motion, too, as vehement, as uncertain, 
and (if 1 may so say) as violent and terrific. 
For you, and happily for us all> whi]e, with our 
naked eyes, we gaze upon the flowers which 
the sun enlightens, and while, with only those 
naked eyes to open, we pursue our path over 
the hills, and through the valleys, warmed, 
cheered, and guided by its presence, we think 
of the surface of the sun. as only of a shining 
glassy surface, like that of the calm sea or river! 
But, my children, the surface of the sun is all 
that time in violent activity; its substance is in 
extreme commotion; it has waves rising and 
falling, and currents pouring this way and that; 
and, tranquil'as we, at our fortunate distance, 
and with our fortunate small capacity of natural 
vision, are able to be, and to feel ourselves, 
beneath the tempest always prevailing in our 
great luminary, the surface of the sun, during 
the whole time,' has really greater resemblance 
to that of the ocean, when at once the winds 
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blow hurricanes, and tjieilight shines upon its 
green billows and their snowy foam; or, rather, 
(when all is bright, though restless, imon the 
surface of the sun,) like what you may fancy 
of a sea of .molten gold, tossing and heaving, 
high and low, and toward this side, and toward 
that! 

9. Such is the sight 'which, through the 
telescope, the sun offers us of its own surface, 
even when bright all over, or without the 
smallest or the faintc;^t spot of darkness or of 
shade; but how happy, that tlitough our simply 
natural vision, we know* notning of all this 
turmoil above us, while by its placid or its 
glorious lustre, we pursue, daily, our pleasures 
or our labours! 
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CHAP. XVII. 

4 * 

ABOUT WEIGHING THE SUN. HOW IdANY TIMES THE SUN IS HEAVIER 
, THAN TH^. EARTH.* 

1. I COPY thefollowing sentences, about weigh¬ 
ing the sun, and about how much the sun is 
heavier than the earth, and,, how much the 
earth is lighter than the sun, from a note in 
Mrs. Somerville’s very excellent book, called 
the Connexion of the Physical Sciences. They 
will at least make my little readers “ prick up 
their ears,” and also give them a specimen of 
what extraordinary things are to be learned 
among the sciences even now, and may yet add 
to the amouvit. 

2. “ As hardly anything,” says Mrs. Somer¬ 
ville, “ appears more impossible than that man 
should have been able to weigh the sun as it 
were in scales, and the earth in a balance, the 
method of doing so may have some interest. 
The attraction of the sun is as the quantity of 
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matter in the sun to the Quantity of matter in 
the earth; and, as the force of this reciprocal 
attraction is assured by its effects, the syace the 
earth would fall through in a second by the 
sun’s attraction, 4S, to the space the sun would 
fall through by the earth’s attraction, as the 
mass of the sun to the mass of the’eaftlT. Thus 
the weight of the sun would be known, if the 
lengths of theso two spaces can be found in 
miles, or parts of miles. Nothing can be easier;” 
and, here, the fair but profound philosopher, 
whom I quote, first remarking,s^at the distance 
from the centre of the earth to the surface of 
the earth is four thousand miles, but the dis¬ 
tance from the surface of thb earth to the 
surface of the siyi, ninety-five millions of miles, 
and some other things, calmly*and justly 
assures us, that all the rest comes naturally, 
“ by a single question in the rule of three!” 

8. After this, and after stating to us how to 
work the sum—“ By this simple process,” she 
concludes, “ it is found, that if the sun.were 
j)laced in one scale of a balance, it would 
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require three hurfdred qnd fifty-four thousand, 
nine hundred and thirty-six earths to form a 
counterpoise.” 

. .. 4. That is, that the sun is three hundred 
and fifty-four thousand, nine hyndred and 
thirty-six times as heavy as the earth; or, that 
the earth is three hundred and fifty-four thou¬ 
sand, nine hundred and thirty-six times as 
light* as the sun. < r 

5. But all this, as you see, is only a com¬ 
parative reckoning. Neither Mrs. Somerville 
(learned as that.nxcellent lady is) nor anybody 
else, however learned or excellent, can answer 
us either of the previous questions—how heavy 
is the sun? or, how light the earth? So that we 
are still without a chance of knowing, either in 
pounds tro)^,- or in pounds avoirdupoise, or in 
tons, or in hundred-weights, what either the 
sun or the earth absolutely weighs; which is 
what 1 am afraid you expected to hear when I 

* ] need not here remind iny little readers, that the word light 
is employed to signify the reverse of Aeary, as well as the reverse 
of dark. 
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began my chapter, and ^♦^hen you found my 
author talking of our being able to “weigh the 
sun as it were in scales, and thd ea^h in a 
balance;”—assuring us that “nothing can be 
easier;” and promising to set before us “ the 
method.” She teaches us, indeed, how to 
weigh one heavenly body against hnotller; but 
not what it is that any one of those bodies 
absolutely weiglm. By the»same process as in 
the present case, we shall compare, by and by, 
the weight of the sun .with the smallest of the 
.satellites of Jupiter. 
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CHAP. XVIII. 

SOMETHING MORE ABOUT SUNLIGHT. 



Orpheus singing to his lyre the praises of the sun. 


1. I REMARKED to you lately, that we can look 
with ,oiir naked eyes, Or through a clear glass, 
at the moon, but that we cannot look so at the 






THE SUN, MOONJ AND STABS. 85 

sun; and that is one oPtne proofs of the great 
superiority of the light of the sun, as compared 
with the light of the moon. I may now add, 
that the light of the sun is reckoned to exceed 
that of the full ftioon by three hundred thou- 
sand times. 

2. Dr. Wollaston, indeed, made the difference 
more than eight hundred thousand times; or 
more than doubllb this amount. He computed 
the light of the sun as being equal to the light 
of five hundred and siJtty-thrce dandles, placed 
at twelve inches distance fvom'Mie eye ;• and the 
light of each of the^ candles, at that distance, 
as being equal to the light of one hundred and 
forty-four moons. From all which he inferred, 
that the light of the sun fixceeds the.*light of 
the moon by eight hundred thousand and 
seventy-two times! 

3. My .book, ho’S^ever, would grow very 
large, did I attempt to tell you a thousandth 
part of the uses of the light, eitljer of the sun, 
or of the moon! 

4. I have mentioned, hitherto, only a part of 
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its uses for the purpose of human science, art, 
and industry. But what should I not have to 
say, if I reminded you but ever so little of its 
uses to the wants and movements of the 
myriads of other living creatures; and still 
more, if 1 did but begin to talk of its im¬ 
portance to the operations of nature itself? 

5. The light of the sun is found to be neces¬ 
sary both for the colours and*for the forms of 
bodies. Plants, animals, and even men and 
women and children, kept unnaturally in the 
dark, grow paill .coloured, and deformed. 

6. It even appears, from a remarkable anec¬ 
dote set down by the late Sir Humphry Davy, 
that bright colours cannot be so much as manu¬ 
facture^ in the abs^ce of a bright sky! 

7 . Light is commonly thought cheerful; that 
is, it enlivens or invigorates the things that 
enjoy it. But this is ndt merely because it 
pleases the eye, but because it brings with it 
something (probably .oxygen) which influences 
the nerves both of animals and plants. 

8. Thus, things naturally blind, or such as 
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have the misfortune to become so, are still far 
from being denied, even in their own bodies, 
many of the blessings of light; and ths Negro, 
in South America, who daily carried his aged 
mother into thd sun, because, as he said, *‘it 
did her good,” was not perhaps aware of all the 
ways in which the light of the sun readly did 
good” to his feeble parent. It was not the 
warmth only of^the sun Ifiat “ did her g6od,” 
but doubtless some strengthening attendant or 
attendants upon the*light, in addition to the 
warmth! 

9. 1 might herejlie tempted to make quota¬ 
tions in praise of the sun, but I content myself 
with remarking, that after being told of only a 
few of these acbnirable and affecting ^ings of 
the sun, you will less wonder that an eloquent 
English writer has found a poetical similitude, 
for the loud rejoicibgs of an English village 
multitude, or in “ the shouts of a Persian army, 
at the rising of tlie sun—or, ^that it should 
have been fabled of Orpheus, how the holy 
bard, at tlie dawn of every morning, ascended 
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to the top of a high nioimtain, to see the earliest 
sight of the rising sun, upon the wave or upon 
the plain below, and to welcome it with hymns 
of'praise;—or, that with ruder devotion, the 



priests of Mexico, on the iops of their terraced 
pyramids, offered sacrifices of quails to the first 
beams of the ascending or refurning sun. 
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CHAP. XIX. 

A^OUT THB CHANTS OF TBE MOO:;. 

1. Now that we have in some degree considered 
the sun, we may talk again of the changes of 
the moon, or changes of its phases or appear¬ 
ances. They defend upon* the sun. 

2. I have fold you that the njoon is a large 
round body, with an urfeven surface. Its bulk 
is nearly a fiftieth part as-lar^ as the* earth; 
and is two hundred*and forty thousand miles 
distant. If a swift bftd could, fly constantly 
from the earth toward the moon, it would per¬ 
form the journey, from th*e one tq th» other, 
in eighty days and nights. 

3. Different measurements are stated of the 
moon, according to different considerations. Its 
diameter, or the measure of a line which should 
be carried entirely through it, fropiside toside, 
at its equator, is called from two thousand one 
hundred and sixty miles, to two thousand one 
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hundred and eight)r; and, since the earth, simi¬ 
larly measured, islessthan eight thousand miles, 
therefore the of the moon is much more 

than equal to a fourth part of that of the earth. 
But the moon,measured astOtheside or surface 
of the disc which it presents to the earth, is only 
equal th a thirteenth part of the earth, respect¬ 
ing the same surface; and further, the moon, 
measured as to its*bulk or voiume, or, by other 
terms, its total magnitude or sizd$ is equal to no 
more than a forty-eighth, or less than a fiftieth, 
of the bulk or x^luipe of the earth; and, finally, 
measured as to its mass, which means the quan¬ 
tity of matter it contains, it is only equal to 
about a seventyififth part of the mass, or amount 
of matter, that is contained in the earth. 

4. I have told you that the moon turns on its 
axis once in about twenty-nine days and a half, 
and revolves round the ekrth in the same period 
of time; and, further on, 1 shall explain both 
tliose motions. You have observed that the 
moon sometimes appears round, and sometimes 
only partly round. I have before spoken of 
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these changes, and I aift now going to tell you 
their reason. 

5. The moon is a dark body, and therefore 
cannot shine of itself; but the sun shines upon 
it, and makes it* bright, and then the moon 
shines upon the earth. 

6. But you will ask me how the sun can shine 
upon the moon when it is night, and the sun is 
gone? You must remembef, that although the 
sun is gone fftm us at night, yet the sun really 
exists, at the same time, at a great distance, 
round the other side of the eahih. Tl>ere it is 
always shining; and,thus, from the situation of 
the moon, (though our part of the earth is then 
gone orturned away from the sun,) it still lights 
the moon, and renders it visible to us, aivi isjthe 
means of shedding moonlight upon the earth. 

7. Well! sometimes the sun shines upon one 
side of the moon, and Sometimes upon the other. 
When one side of the moon is bright, the other 
is dark. We see but one sape sid§ of the moon, 
and we can see only so much of that as the sun 
shines upon. Sometimes, we can see only the 
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edge of the light which the sun casts upon the 
moon. Then it looks like a bow in the sky, 
and we call it the new moon. 

8. The next night we can see a little more 
of the light on the moon; ahd tlie next night 
more, and the next more still; till at length 
the sun shines upon the whole of that side of 
the moon which is always turned towards us, 
and the moon appears round 'or full. 



9. Here is a picture oi'the sun shining upon 
themoon, andthe moon shining upon the earth. 
I am obliged, to draw it as if the side of the 
earth that is next the sun were dark; but you 
will understand that the sun is more behind the 
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earth than 1 can make it ippear upon paper, 
and that therefore the light side of the earth is 
really toward the sun? You remember tj^at the 
moon is constantly passing round the earth, 
though without changing the side that it shows 
us; and that therefore its situation, with respect 
to us, is constantly changing. ItT is owing to 
these changes of situation of the moon, that 
these various appearance^, •which I have just 
described, take place. Now you will remember, 
that the moon is a great dark round body that 
does not shine of itself. It r^peives its light 
from the sun. The^light which it sheds upon 
the earth consists only of that whicli is shed 
upon it by the sun, and reflectqcfby it upon the 
earth. You wiH remember, that the djfferent 
phases or appearances of the mooif arise from 
its different situations at different times, 

10. These diflerenbujy»/>6wawc*c5? of the moon 
are called its different phases. How tliey are 
thus produced by the different situations of the 
moon, as it moves round the eartli, while.botli 
the moon and earth are illuminated by the sun, 
you have seen in the picture at page 4d. 
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11. You must'now k)ok back to my Frontis- 
piece* It shows you the moon, as, in very clear 
weather, you may see it \fhen it is three or four 
days old, or at the beginning of the phase of its 
first quarter; and when, besides the ash- 
coloured light of what is still to be called the 
dark part of its body, you may see a fine ring of 
light round its dark side; and when, also, you 
may see a phenomenon similar to that displaj^ed 



in this figure of the plan'et Mercury, which I 
shall repeat in its proper place: namely, that 
the bright crescent appears part of a larger 
globe than that composing the dark body. 

1^., You will learn from this, that the phases 
of all the planets (Mercury being one) which. 
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like the moon, move between the earth and the 
sun, appear to the earth with precisely the same 
])henomena of phases as the mo6n. ,They 
change according to the place of the planet in 
its orbit; and, when thei*- illuminated parts are’ 
at the smallest, still the remaining or da^ parts 
of their bodies preserve that degfee df ash- 
coloured light which is sufficient to make them 
proportion ably visible. Bift*how is this, tlien, 
to be reconciled witli the doctrine, that the 
moon derives its ash-coloured light from its 
reflection of ‘ the light of the^earth ? . From 
what reflection do Vjnus and Mercury derive 
their same ash-coloured lights ? 

13. There is still, however, ^bother pheno¬ 
menon observed,in all these cases, ai^l one 
which, with respect to the moon, has equally the 
attention of the multitude and sage. It is, that 
the light part of the planet appears of larger 
proportion than the dark; or, as if the light part 
formed a division of a larger disc, or larger cir¬ 
cle, than that to which the dark part is pci'tain- 
ing; or, as if the disc or circle of the light.part 
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were large enougrf t® embrace or contain the 
disc or circle of the dark part. 

14.,But'this appearance of containing, or of 
embracing, has suggested, as is usual, to the 
multitude, a figurative.or poetical description of 
the appearance. They say, with respect to the 
moon,'which is their conspicuous example, that 
we have here—“ The Young Moon with the 
Old one in her ariTfs.” > 

15. The sage, in t6t:' meantime, (the philo¬ 
sopher,) inquires for ^ came of this appear¬ 
ance ; and he fiflds it in the superior dimension 
which, to the eye, every light-coloured object — 
and therefore light-coloured of an object— 

assumes, in bgmparison with dark-coloured 
objects or their parts. This, tlierefore is a ques¬ 
tion of optfes, or of the tiieory of sight or vision. 
You are yourselves well acquainted with the cir¬ 
cumstance, that men, and women, and children 
look larger in white clothes than in black; and 
in this you have one of the many easy examples 
of tlic truth of what I am saying. 



THE SUN, MOON, AND STARS. • 97 
QUESTIONS. 

4. How long does it take the moon to turn round on its axis ? How 
long does it take the moon to revolve round the earth? Does the moon 
always appear round? Describe the moon’s various ai|))earances. 
5. Does the moon shine of itself like a candle, or not? C. Why does 

it shine ? "Where does thg sun shine in the night? 7. Does the sun 
aiiine at one time upon all parts of Che moon? Can we see that part of 
the moon that ii not lighted by the sun ? Wliut part qf the moon do 
we see? "Whatcauses the new moon, aaitiscalled? , 8. ^hat causes 

tlie full moon, as it is called? 0. What causes the various appear¬ 
ances of the moon? What is the light of the moon? 10. What 
arc the phases of the moqp ? 



H 
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CHAP. XX, 

ABOUT THE HARVEST MOON, AND ABODJ* THE HUNTEH^S MOON. 

ORDINARY CHANGES OF TIME FOR THE RISING OF THE MOON. 

1. Bux-there are exceptions to the general order 
of the monthly changes of the moon; among 
them those thatareproductive of the phenomena 
of the Harvest Moon and Hunter’s Moon. 

2. Every autumn you will be likely to hear 

people talk of the Harvest Moon, and the 
Hunter’s Moon; and sometimes as if they were 
larger and more bright arftl beautiful than other 
moons. • 

3. The Harvest Moon is seen in harvest-time, 
and fav'our» the labours of the husbandman; 
and the Hunter’s Moon is that of the succeed¬ 
ing month, and has its name from the light 
which it offers to such as hunt by moonlight 
the wild beasts of the forest. 

4). The Harvest Moon merely extends the 
number of the hours of light during which the 
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husbandman may either,r(jkp his corn or carry 
it from off the field; and the phenomenon has 



been so distinctly anAysed, and physically so 
perfectly accounted for, that astronomical prin¬ 
ciples are laid down, explaining, beforehand, 
why, and in what years, there slioutd, and 
alwaysactually willbeexperienced, the Harv'est 
Moons that are called those most beneficial to 
the husbandman: and why, in other certain 
years, there should, and actually will be expe¬ 
rienced, the Harvest Moons lehst beneficial; 
that is, the Harvest Moonsthat yield either the 

H 2 
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most or the leakt 6f their distinguishing and 
early light. The Harvest Moon rises at the 
time of sunset; and, what it is that is so strik¬ 
ing, as to the Harvest Moon, and as to the 
Hunter’s Moon, is, that the moon, at the season 
I am speaking of, instead of rising, as is usual, 
about fifty minutes later e'very evening than it 
rose the evening before, now rises, or rather 
seems to rise, for several evenings together, at 
the same time each evening. 

5. What increases their value also, both the 
Harvest Moon and the Hunter’s Moon are Full 
Moons; that is, the moon is full at the times 
when it receives these ffames. They are two 
Full Moons, which, one after the otiier, rise, 
I'or nearly a week’s continuance each, at the 
setting' of the sun. 

6. Nowthe cause is the peculiar position of 
the orbit of the moon, in respect of the equator 
of the earth, at the time when the moon is at its 
full. The orbit is in the same position at some 
time during e'very month throughout the year; 
but it is only in the two months in question, that 
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it comes into this position at the time when 
the moon is at its full; and hence its continued 
rising at the same hour (and Hus arv early 
hour) is taken notice of at these times, and 
not at others. 


7* It is, therefore, but in \\\q fulling of the 
moon, at the time when, in these two successive 
months, its orbit has assumed a peculiar but 
monthly position* that corfsists the cause of 
the phenomena of the Harvest and Hunter’s 
Moons, and not in an;f^ separate circumstance 
belonging to the order of the lunar risings. 

8. There seems bttJe danger, in the mean 
time, of our mistaking the purpose of this 
autumnal departure from the general order, 
or autumnal arrangement fbr the adaptation of 
this order to the production of the phenomena 
of which we are speaking; and surely both 
the purpose and th^ means are here amotig 
the finest examples I could readily adduce to 
you, of the establishment of the, laws of crea¬ 
tion for the benefit of its creatures! • 

9. There is a somewhat kindred phcnooienon 
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experienced the morfe forcibly the more we 
approach to the Pole, consisting in a won¬ 
derful adaptation of the path of the moon in 
the heaven, so that a greater share of moon¬ 
light is enjoyed in winter lhan'in summer; 
while, in the regions of the Equator, where 
the sun is in’equal power throughout the year, 
there is no more moonlight at one season than 
at another! ’’ " 
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CHAP. XXL 

MOKE ABCyJT THE* HARVEST MOON, AND ABOUT THE 

hunter’s MOON. 

1. My little readers must be grown bigger, and 
better acquainted with the science of astronomy, 
before it can be of any use ft> attempt explaining 
to them those niceties concerning the changes 
—not of the moon—but of its orbit, which mi¬ 
nutely account for what I havfc just been speak¬ 
ing of; but I may mention, even now, that if it 
were not for these changes in the position of the 
moon’s orbit, the moon, as usy^tl, would rise ex- 
actlyfiftyminutfs later every night or evening; 
because the moon moves from eastto west in its 
orbit about thirteen degrees everyday; a space 
which it overruns in»the fifty minutes here re¬ 
ferred to. Whereas, from the autumnal change' 
of position in the moon’s orbit, it comes to pass, 
that, at times, the moon ks it appears to,us, is 
so long as an hour and seventeen minutes, (or 
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seventy-seven minutes,) and at other times so 
quick as seventeen minutes, in overruning the 
thirteen degrees; and is, therefore, at times 
seventy-seven minutes—and at other times 
only seventeen minutes—in’performing the 
same journey. Now, it is because the change, 
for several successive evenings, at the times of 
tlie full moons that I speak of, is really no more 
than the unusually short peiiod oi seventeen 
minutes; that therefore the time appears to be 
the same, or to have no change whatever. 

2. But there is also another variation, and to 
this, too, I have already allqded. At one period 
in the course of the changes of the position of 
the moon’s orbit, the Harvest Moon, as well 
as the Hunter’s Moon, will rise, upon the suc¬ 
cessive eveiilngs, more nearly at the same time 
than at other periods; and, at this period of 
greatest uniformity, the ‘Harvest Moons are 
said to be those most beneficial to the husband¬ 
man. When, however, nine years, and a 
hundred andtwelve days, havenext elapsed, the 
Harvest Moons, for another period, fail to rise 
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SO nearly at the same tiAe upon each evening; 
and it is then that they are said to be those tlie 
least beneficial. 

3. Astronomers, as I have said, are able to 
tell us of them bfifore they come, as well as to 
say when they formerly happened. Thus, as 
in the instances following, some’ pasf, some 
coming, here are years in which the Harvest 
Moons were or v^ill be least beneficial —and in 
which years, also past or coming, they were 
or will be most so. ^The years 1812, 1831, 
and 1849, are set down for years in which tlie 
Harvest Moons were or will be least bene¬ 
ficial; and the years 1802, 1820, 1839, and 
1857, for those in which thcKC were or will be 
Harvest Moons* of the cliiss most beneficial. 


QUESTIONS. 

2. When are the Elarvest Moons said to be mont hntcficial .* Allien 
are they said to be least henejidaU Arc* their appeaniiiees and 

returns capable of nice calciilatioii? What lesscni, as to cMTatioii, diK*.8 
their regularity afford } In luit year^, lately passed, or Nhort 1 Uo come, 
have the Harvest Moons been, or will be, least bmeficiui: la what 
years most henejicial ? • 
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CHAP. XXII. 

PAULEY TELLS ABOUT ECLIPSES. 



1,1 HOPE you have not forgotten, that tlie earth 
makes a great circuit round the sun every year, 
and that the moon revolves round the earth once 
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in twenty-nine days and a half. Now it some¬ 
times happens, that in these various revolu¬ 
tions, the moon gets directly Uetwoen the 
earth and the sun. 

2. And what'do you think is the effect of 

this? Why, the moon, thus coming between 
the earth and sun, interrupts the light ofthe sun, 
and produces what is called an eclipse. At 
the beginning of*this chaplfer is a picture which 
represents the moon between the earth and 
the sun. You will perceive that the earth is 
dark, as if it were night. * , 

3. I have seen several eclipses in my time. 
Sometimes they are partial; that is, the moon 
only comes partly between the earth and sun, 
and does not entirely darken it. Scgnetimes 
the moon comes exactly between the earth 
and sun, and then the eclipse is total. 

4. I remember a total eclipse about twenty 
years ago. I must tell you, that learned men 
who have studied the motions of the heavenly , 
bodies can calculate when an eel ipsa is to 
happen, or has happened. Well! befpre the 
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eclipse of which I am speaking took place, 
they had discovered that the sun was to be 
eclipsed on a particular day. 

5. Some ignorant people disbelieved this 
altogether; but most persons knew that the 
eclipse would realfy. take place, as predicted 
by the kstroriomers. • So, when the day came, 
almost everybody was full of expectation. 

6. It was a beafluful bri^t day. About 
ten o’clock in the morning the eclipse began. 
On looking through a piece of smoked glass, 
it appeared as if a little piece was gone from 
the edge of the sun. Tliis piece grew gra¬ 
dually larger, and, by and by, it was evident 
that the air began to be darkened. 

7- In^ short time; only the edge of the sun 
could be se*en, arid at length it was totally 
covered. It was now near noon, there was 
not a cloud in the sky, s(hd yet the sun was 
not visible! 

8. The air grew chill, as if it were evening; 
the whole face of nature was dark, as at the 
evening twilight; the birds ceased their songs. 
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and retired to rest. I Veil remember to have 
seen an old hen, apparently much disturbed, 
retire to her accustomed shelter; whgre she 
gathered her brood of twelve chickens under 
her wing, as if f<5r the night. 

9. It was a solemn time,> and of a nature to 

C 

make us feel our dependgnce upbn tlmt great 
Being who directs tlie movements of tlie sun, 
the moon, and •the eartft* through the skies. 
But for his care, how soon might the sun be 
removed from its place, and an everlasting 
night cast its shadows over cftir world,! 

10. But the eclipse did not last long. In a 
few minutes the sun again appeared. At first 
w'e could only see the edge gf the sun. Then 
we could see a Jittle more^ and by ami by, the 
moon had passed entirely oVer its face, and the 
sun shone forth as bright as ever. 

11. I have spoken; thus far, of eclipses of the 
sun, produced by the passage of the moon 
between the sun and the earth; but there are, 
also eclipses ofthemoon, produced by the {vissage 
of the earth between the sun and the nioon. 
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12. Since the moon'moves round the earth, 

she will, as we have already seen, at one point 
of her,orbit, come between the earth and the 
sun, and thus conceal the sun from our view; 
but at the opposite point of her orlnt, the earth 
will be between her and the sun, and will cast 
a strong shadow upon her: the former case wc 
call an eclipse of the sun; the latter, an eclipse 
of the moon. ■ *• ^ 

13. To give you a clearer idea of the subject, 
let us suppose this candle to represent the sun. 



and tlje two balls, which are suspended by 
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threads at different distances from it, to repre¬ 
sent the earth and moon. I place the three in 
a direct line, the larger ball afr about eight 
inches from the candle, and the smaller about 
two inches beyond the Ijirger. In this position 
they exhibit in miniature a total eclipse of the 
moon; for you plainly perceive that tho larger 
ball prevents the light of the candle from shin¬ 
ing on the smallea one, whkili is thus immersed 
in a deep shadow. If now I raise the smaller 
ball a little, you observe a portion of the light 
from the candle falls upon its dipper part, while 
the lower part is still in the shadow, thus 
representing a partial eclipse. 

14. From this, it will be plain'to you, that by 
changing the situation of tjie smaller ball, and 
bringing it between the largel orie and the can¬ 
dle, in a direct line, a total eclipse of the sun 
would be represented; but as the moon is so 
much smaller than the sun, we always observe 
in this case a ring of light surrounding the dark¬ 
ened part; on which account such an ellipse 
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of the sun is termed un annular eclipse. An 
eclipse of the sun can only happen at the time 
of a new moon; and an eclipse of the moon can 
never take place but at the time of the full. 

15. But here is a fui;ther figure,representing 
the doctrine of the eclipses, which you will 
readily comprehend, if you have attended to my 
remarks; and this figure shows also, at one 
view, the mannertof the eclipses, both of sun 
and moon. Let s represent the sun, e the 



earth, and m m the moon, it is obvious, that 
when the moon is in a line between the earth 
and the sun, she will conceal part of that lumi¬ 
nary, from the view of the spectators on the 
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earth’s surface; and, onithe contrary, when the 
earth is in a line between the sun and the moon, 
the moon will be immersed in the dark sjjadow 
of the earth. 


QUESTIONS. 

2. Wbat causes an eclipse of the •sun ? 3. What is a partial 

eclipse } Wliat is a total eclipse ? Will you give an account 

<if an eclipse «of the 8un,^that Parley •rituessed about twenty years 
ago? 


CHAP. XXIII. 

SOMETHING sfoRE ABOUT ECLIPSES. 

1. The eclipse of which I have now told yon 
was an eclipse of the sun; that is, the moon 
came between tlie earth and sun, and j)rdvented 
the sun from shining on the earth. A total 
eclipse of the sun do^s not frequently happen. 
Sometimes, too, an eclipse takes place in one 
country and not in another. 

2. For instance, suppose an eclipse of th^tjUun" 
to take place in China about noon. Now, you 

1 
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remember, that when ‘it is noon in China, it is 
about four o’clock in the morning with us. Of 
course the \;clipse of the sun in China might 
not be visible here, for, at the time of the 
eclipse, the sun rnightmot h&ve lisen here. 

3. But sometimes the earth gets exactly 
between the? sun and moon. The consequence 
of this is, that the moon is eclipsed. The earth 
being between the*Slin and moon, prevents the 
sun from shining on the moon, or deprives the 
moon of its light. 

4. The mood being deprived of its light, 
cannot sliine upon the earth. Eclipses of the 
moon are much more frequent than eclipses of 
the sun. I have seen many eclipses of the 
moon.^ It is interesting to witness them; but 
they are ndt so striking as eclipses of the sun. 

5. Some of the other planets are subject to 
eclipses. In the varioms movements of these 
heavenly bodies round the sun, one planet 
oceasionally passes between the sun and an¬ 
other planet, and thus transiently deprives it 
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of the light for which *it is dependent upon 
tliat great luminary. 


QUESTIONS. 

2. Can an eclipse of tnc sun ii^Chiiia, lie seen hereWhy not ? 
3. W hat causes a>i eclipse of the moon ? 5. Du eclipses ever 

happen to the other planets ? How ? 


CHAP. XXIV. 


A WORD OR TWO MORE ABC)|pT THE ECLIPSES OF THE SUN. 

CENTRAL ECLIPSES. TOTAL ECLIPSES. • ANNULAR ECLIPSES. 

1. Now that we are again talking of tlie sun, 

I will add a little to what I have already said 
concerning its eclipses. 

2. Y ou understand that an eclipse of the sun, 
or the hiding of a greater or,!ess proportion of 
the whole face of the sun, from that part of the 
earth upon which tlhe eclipse is seen, has its 
cause in the passing, either of the whole of the 
moon, or of a part of the moon, between the,, 
earth and the sun. Y ou understand that ajTthe 
three great bodies (the earth, the moon, and the 
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sur) are at immense distances from each other, 
and the moon between the other two; so that 
the moon, \?hen, in whole or in part, it passes 
between the earth and the sun, will hide the 
sun from some part or other of the earth; 
just as, while you run across the grass-plot, 
you hide thb flowei:,s, moment after moment, 
from some pai’t of the company, ^nd this 
hiding is eclipsing. 

3. The figures which I place below will 
answer the double purpose of showing you, 
first, tliiC progress of a total eclipse, from its 
beginning to its end; and,secondly, the great 
variety of partial eclipses, or such eclipses as, 
from their beginning to their end, are only 
eclipse§ of a part of the sun’s disc. 

4. In my fii’stfi^re the dark bodies represent 



the moon at each point of its progress between 
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the sun and the earth. You observe that the 
line or path of the moon is not the same with 
that of the sun; or that, in other* words, the 
first makes an angle with the second; but, for 
this reason, •the rfioon, during the eclipse, alter* 
nately eclipses all parts of the sun’s surface; 
beginning below the sun, as at o in thi’s series 
from o to a; and ending*above it, as at o in 
my second figuref, or the sahae series reversed, 
or running from a to o. 



5. The numerals which form the lowest line 
in each of my figures, show the number of 
digits of tlie sun’s dis<! which the moon eclipses 
at each point. Astronomers divide the disc of 
the sun into twelve measijres, piyts, or digM^r^ 
so that when they say three digits of the “sun’s 
disc are eclipsed or hidden, they mean jthat a 
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quarter of the whole is so eclipsed; and when 
they say that six digits are eclipsed, that one 
half of the sun’s face or disc is covered. 

6. Under o, in my first figure, where the 
moon has not yet eclipsed any '^art of the 
sun’s disc, you find the cipher 0, implying that 
not a single digit 'of the sun’s disc is yet 
eclipsed. But at n it has eclipsed 1 digit; at 
c 10; and at A 12, or the whole disc. 

7 . In like manner, when the eclipse is in 
progress towA'ds its end',' which progress begins 
the moment after its completion; at a in my 
second figure, (which is only a repetition of a 
in my first figure,) you see the complete 
eclipse, or the covering of 12 digits; while at 
B, the moon has already ceased to eclipse 
more than 11 digits; at n eclipses but 1 digit; 
and at o covers 0 digit, or has entirely de¬ 
parted from between the earth and sun. 

8. And the whole passage, or whole eclipse, 
wv-v v,pies but a short space of time. When the 
eclipse is total, the whole twelve digits of the 
sun’s disc being eclipsed, this absolutely total 
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eclipse lasts only the third part of a minute. 
But the sensible darkness is certainly of longer 
continuance; that is, ofsoinefew'wAV*Mte<r dura¬ 
tion ; because we may reckon it as lasting from 
K to A in my first’figure^ and from a to e in my 
second. 

9. At E, in either figure,you sedthatS digits 
of the sun’s disc is eclipsed^ that is, two-thirds 
of its whole space. 

10. The. velocity of the whole, in the mean¬ 
time, is great; tliat isf the eciip:j^', when once 
begun, is soon over. The (fat •kness \vhich it 
occasions upon the ^arth, consists of the moon’s 
shadow upon the earth. But in four minutes 
of time the moon carries her sJiadow (|uite over 
any place wliicji it touche*s in the greatest 
darkness of tlie eclipse. The mobn’s shadow 
travels at the rate of thirty degrees and a half, 
or eighteen hundred and tliirty geographical 
miles in an hour, or thirty miles and a half in 
a minute; which is almost as. swiil as Jlum- 
motion of a cannon-ball. 

11. A total eclipse is a central (^clipse. 
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That is, in such an eclipse, the centre of the 
moon passes between the earth and the centre 
of the sun.' But every central eclipse is not a 
total eclipse. 

12. A central eclipse may be an annular 



eclipse; that is, though, for the moment, the 
centre of the moon is placed immediately in 
front of the centre of the sun, yet the moon 
in»v not be in such a situation as to allow it to 

' *•11 * j 

hide +rom us the whole surface of the sun, or 
its twelve digits. In that case, so much of the 
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sun’s disc as is not eclipsed will be seen to sur¬ 
round the moon annularly, or in the manner 
of a ring; and how this variation* happens, I 
am going to explain. 

13. If your br6ther’» hat is held before his 
eyes in a situation very near to his face, that 
small hat will be sufBcienl to hide or 'eclipse 
from him a great castle. This, then, is a cen¬ 
tral and total ec1il)se. ** 

14. If it is held a little further off, but still 
straight before his eyesf, -it wiy no longer hjde 
or eclipse the whole of the castle; foa a part 
of the castle will appear round the whole cir¬ 
cle of his hat. This, then, is^a central and 
annular eclipse. 

15. Thus, it is no change of size in Ihe 
moon, any more than in the hat, which causes 
the change of its capacity totally to hide or 
eclipse the sun; but* only the change of its 
place, or the degree in which it is near or dis¬ 
tant from the earth, at the, time of its pasfii^?^*' 
between the earth and the sun. 

16. But, further, there is always a possibi- 
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lity, both of an annular eclipse, and of a total 
eclipse which is not central. 

17 . ‘My figure, at two pages hack, represents 
the central and annular eclipse of the 15th of 
May, 1836; But that e*clipse was thus seen only 
in a small p^tof the British Islands, andof some 
other countries. The figure shows the moon 
not yet arrived exactly in the centre of the sun. 
Thesmallblacklines which appeared to connect, 
for a moment, the right edge of the moon with 
tl^ right edge oi the sun were optical illusions. 

18. Here you see a clever and good-natured 
little boy, who, having snsoked a piece of glass 



against the time of the eclipse, that himself and 
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his smaller sister might have a nice view of it 
when it came, is now holding it before the one 
eye which she keeps open, both to enabfe her 
to sec, and to prove that his glass has been 
smoked just’as it ought *to be. Por you must 
know that his sister is a little awkward in using 
it; and has two or three tintes dazzled her eyes 
sadly, by looking on one s^ue gf it, instead of 
through it! * 

19. By the side of my infant astronomers is 
a tame raven, whicli, rather more aftectcd than 
they by the sun’s dimness, but less cuHous as 
to the particulars, Ims put his bill under his 
wing, to take a nap. 


questions, 

4. What does Parley explain ftirthcr about eclipses of the sun.’ 
5. Into how many parts do astr^omcrs divide the disc of the sun? 
What are those parts called ? 11. Are central eclipses always total ? 

12. Wliat is, an annular eclipse? 
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CHAP. XXV. 

WHY THE »UN AND MOON APPEAR LARGER WHEN ON OR NEAR THE 
HORIZON, OR AT THEIR RISING AND SETTING, THAN WHEN IN THE 
ZENIT'I, OR 11. THE MIDDLE OP THEIR COURSES. 

\ I 

1 . You expect me to tell you how it happens, 
that the sun and itibon, as sePn in different parts 
of the heavens, appear to vary in tlicir sizes. 
I am glad to ^now that you pay attention to 
these changes in natural appearances, and give 
your minds to understanding their causes; but 
these apparent changes of magnitude of the 
sun and moon, ut seems to be much thought, 
do not admit of scientific explanation, and have 
no cause but in our modes of judging of the 
magnitude of bodies with our eyes, according 
as those bodies have dr have not any other 
bodies near them, by the help of which we can 
-firm comparisons. 

2 . Your question, in the meantime, is one 
which is oflen asked by persons much older, 
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and wiser than yourselve’s. Eminent philoso¬ 
phers, astronomers, and mathematicians have 
proposed several and very differfint explana¬ 
tions. 

3. I have no doubt but that you, like other 
persons, have been inclined to fancy, that the 
sun or moon, when on or near the horizon (tliat 
is, when they really seem nearer to the earth, 
or to the landscape,) appeai^Jarger to you than 
when they are in the middle sky, precisely 
because they are actually nearer to you; just 
as your dog, or your horse, or a ship, or a^coach, 
or a balloon, seem larger when they are near 
you, than when they are farther off 

4. But the reverse is really .true. Thougli 
the space of four thousand miles (asmuch^ how¬ 
ever, as half the diameter of tfie globe we live 
on) is an insignificant space, when we are talk¬ 
ing of the distances of heavenly bodies, yet, 
upon this occasion it is worthy to be noted, 
that the sun and moon, when on or near tlu.’«. 
horizon, and when they appear largest,,arc 
actually four thousand miles further frotn you 
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than when they are ov^er your heads, or in the 
middle sky, or zenith, and appear the smallest! 

5.,Learn this, from the figure I subjoin. 
When the place b (as Bath or London) has the 
sun s' in its zenith or meridian, the line run- 


A 





ning from the sun to that place is four thousand 
miles sliorter (that is, a whole semi-diameter 
of the earth) than when the same place has 
come round to a, and has the sun in its 
horizon. < 

6." Astronomers, in the mean time, have 
thought it enough to say that the cause is this: 
The sky, as they observe, and as is represented 
in the next figure, does not appear to us as if 
it'^were (whkt it really is) the circular hemi¬ 
sphere M N o p, but like an oval vault only. 
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m no p; and thus, the'part at the zenith o 
seeming much nearer to the eye of the spec¬ 
tator at E, than the horizon at m, 'the siuj seen 
in the horizon at mwill be referred to a distance 


• • 

O 



E m, and have the apparent magnitude m,- 
while the sun in the zenith will be deferred to 
a distance e o , and have the apparent magni¬ 
tude which is here drilwn at o. But all this is 
insufficient, because the astronomers arc still 
unable to tell us, why the zenith o app§,"?“‘'* 

nearer to the earth than the horizon m ? In mv 

•/ 

preceding figure, I hav'c shown you, that the 
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sun or moon in the zenith are then really nearer 
to that spot upon the earth from which they are 
seen, ^han wlfen they are on or near the horizon; 
but the puzzle that stops us is, that in the zenith 
they jippear as if they were fiirther off! 


QUESTIONS. 

* ^ * 

Do the sun and moon appear to vary in their shses, according 
as they are nearer or ftirther off from the horizon or the zenith? 
3. AVhat is the horizon ? 4. What is the zenith ? Which is the 

middle shy? How ma.iy miles is half the diameter of the globe? 
How many miles really nearer to you, are the sun and moon when 
they are over your head, than when they are on the line of the 
horizon ? 5. How does Parley show this by means of a diagram or 

figure ? f). What ca^se do some astronomers assign for the appear¬ 

ances in question ? Do they say that the vault of heaven does not 
ap]>ear to us as a semicircular arch, but as a semi-oval, or as the half 
of an ellipsis ? Does If irley’s second diagi-am show the zenith and 
the hoiizon, and the difference between a true semi circular arch, and 
an arch that is elliptical! 
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CHAP. XXVl. 

OtAeR EXF&AXATIONS. 

1. An explanation we find offered„whyJ:he sun 
and moon, when on or neaV^the horizon, appear 
larger than when risen higher into the sky, 
consists in this; that while they are low in the 
heavens, or, as it were, near to the earth, we 
compare them, even without ^viiowing that we 
do so, with the earth, and witli tlife things 
upon the earth; ancf that wdiile thus compared, 
they appear larger than when in the upper 
sky, in the void immensity of wliich there is 
nothing to be compared w^ith thenj for*size. 

2. An astronomical writer suggests to us, that 
if we saw a man standing upon a rock in the 
middle of the sea, we might be enabled to think 
the rock a large object, through comparing the 
unknown size of the rock with the know-l size 
of the man; but that, if we see the rock without 
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the man, that is, with" nothing to compare 
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breadth of sea, always appears much less than 
it really is. 



3. He adds, that beitig himself>at the inner 
top of the dome of St. Paul’s, the variegated 
marble pavement underneath appeared to him 
to be no more than one-fifth of its real size; 
till, a man happening to walk over it, the com¬ 
parison which his eye, immediately but invo¬ 
luntarily, made between the size of the man 
and the size of the pavement, the pavement as 
immediately appeared to incrqakein magnitude. 

4. He relates, too, that for the i)urposc of 
experiment, he has siUoked a mirr*r, so that it 
should represent the vapours of the horizon; 
and that then, the moon in the zenith, thus 
reflected, both appeared ruddy, and also of in¬ 
creased size. Whereas, when the moon in the 
horizon was reflected ii|) to the zenith By the 
mirror, its apparent size grew less. 

K 2 
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5. The sun, or the rfioon, in the horizon, says 
another writer, appears larger than when higher 
up in (he heaVen. These bodies, in the horizon, 
are seen in the direction of many other objects, 
and therefore appcartojbe more distant; so that 
they are supposed to be larger than when more 
elevated. To destroy this illusion, roll a piece 
of paper intotheibrin of atube, and look through 
it at the sun or mocapin the horizon, so as to sec 
this only, and they will then appear no larger 
than if higher up in the heaven. 


auESTioys. 

1. What other expirations have been offered.^ 2. What about 
rocks at sea ? What about a buoy at sea } 3. Wliat about the dome 
and pavement of St. Paul’s church in Loudon? 4. What about the 
size and nfddy colour of ti?!' moon iu the horizon } 5. What about an 
experiment with a roll of paper ? 
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CHAP. XXVII. 


f * • 

PETER PARLEY S HINT x\.T AN EXPLANATION. PARI F.V EXTOLE 
THE ART OF DRAWING, AND THE SCIENCE OP PERSPECTIVE. 



1. Let us sit down, theij, my dear chil^refi- 
upon this bank, and admire the great and 
beautiful globe of the sun, while it Istyet a 
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little above the horizon of that lake, and Yrhile 
we endeavour to figure to our understandings 
the Cuuse '^hy its magnitude appears to be 
every moment increasing. 

3. 1 confess that I Rm dissatisfied with the 
explanations of which, in mypreceding chapter, 
I have'given you an account; but it is some¬ 
thing, at any rate, to have made you acquainted 
with what has hitherto been said upon the 
subject by those who have most considered it, 
and what is usually repeated or received as 
entirely, satisfactory. 

3. To me, it seems that the question raised 
is to be answered only by reference to the prin¬ 
ciples of perspective; and, in reality, it was my 
first intention to jli^aw a number of lines upon 
the piece ot' paper which I hold in my hand, in 
order to let you see my meaning. I perceive, 
however, that I should draw many more lines, 
and expend a great deal more time, than I had 
atTfitst imagined, were I to proceed with my 
purpose; and that, besides, my whole explana¬ 
tion would grow too complicate, and require too 
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much previous knowledge of perspective in 
yourselves, to recommend my saying more upoif 
the matter at our present opportunity. »1 will 
lea^e the sun, therefore, to increase in its appa* 
rent diameter, as*, moment after moment, it is 
still descending; and as finally it seems to sink 
into the bosom of the l%ke befbte uS! 1 am 
content with making use 6f this occasion for 
impressing upon your reCollection the great 
value of that science of perspective which we 
have long talked of your beginning to learn. 
You are fond of drawing; and besides tjie many 
other inducements >{hich are so obvious, for the 
pursuit of that beautiful and useful art, the 
attention which its practice compels us to pay 
to the forms, the colours,"and to all tlve other 
visible distinctions of nature, is what makes it 
as contributive to the cultivation of our heads 
and our hearts, as to that of the ingenuity of 
our hands; but what is the success that we can 
hope for in the art of drawing, upaccompan wcL. 
by a knowledge of perspective? What.false, 
and what hideous drawing, do we not.inces- 
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santly see, through the want of a knowledge of 
perspective in those who draw! To knowledge 
of pevspective, also, we must frequently owe 
fas, I believe, in this instance of the varying 
apparent diameters of the ^n and moon) a 
right understanding, as well as a right represen¬ 
tation, bf all'the appearances of nature! 

4. While we hav\j been speaking, however, 
and while we have'been looking at the last 
light of the sun, in the horizon above the lake, 
the very Harves^^Moon of which I lately spoke 
to you }ias risen behind us, and has almost 
gained the aenith! Let us ^urn, then, from the 
lake, and enjoy, under the silver light of the 
moon, a landscape which at least rivals that of 
the lakp; and which will make, us full amends 
for our loss bf the ruddy glories of the descend¬ 
ing sun! 

5. Here is a harvest-firid, and beyond it are 
the mountains which bound this side of the 
-valley. A loaded waggon is carrying homeward 
the srveaves that have been gathered upon the 
side of the field on which we see it. The 



THE SUN, MOON, AND ST^RS. 137 

labourers are singing, as they accompany the 
creaking vehicle; and, after a night or tw6 



more, they will celebrate their harvest-home! 
At present, they are rejoicing in the lively 
scene which the modnlight falls upon around 
them. 

6. But the moon, as 1^ remarked to you, is 
already high in the heaven; and its apparent 
size is mucli less than when we behold it in the 
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horizon. Here recurs to us the question we 
Were upon, though at the other end of the 
appearance' to be explained. As the sun 
descended, we saw it increase in apparent dia¬ 
meter, and now, as the moon rise^ higher and 
higher, it seems to grow less and less; while by 
and by,' descending in its own turn, it will seem, 
like the sun, to return to a greater diameter 
before it leave us. ' Beautiful and ministering 
orb! How it delights our eyes! how sweetly all 
things appear uvder itS rays! how it softens, 
and (at -the same time) how it enlivens our 
hearts! and in how many forms does it «ot 
contribute to s,ustenance and life over our 
globe 1 But Icannot, if even for its beauty only, 
believedn those ugly stories which so many tell 
us, about evil influences of the light of the 
moon 1 It must be the atmosphere, and not the 
moon, that is sometimes' prejudicial to us at 
night! 

7 . .But, hark! already, as we travel home¬ 
wards; we hear the honest watch-dog at our 
neighbour’s farm, baying the silver moon. The 
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attention paid to the moon by dogs has always 
beena subjectof remark, and haseyenfurnishTO 
ground for many practices and fabits. Whether 
it be that the light of the moon renders the dog 
sleepless, aPd therefore more attentive than 


• • 



usual to the smallest noise that can provoke his 
barking, or whether fie really barks at, or bays, 
the moon itself, I think his barking (at a first 
thought so uncivil) one qf the CKamplcs^f his 
sagacity, or of the activity of his observing 
powers; and not a little allied, as to ilS motive, 
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to the great attention which men themselves 
' titive always given to the moon. The dog does 
not bark at the sun; and it might sometimes 
seem as if even the human race, much as it 
thinks, and has always thought, of the sun, 
cherished, and has always cherished, yet deeper 
feelings in respect to the moon. But I attri¬ 
bute at least a great part of all this, to the 
varying and only octiasional appearances of the 
moon. The sun comes daily, and is every day 
of the same figure; but ihc moon, both to men 
and dogs, comes, when it does come, as a 
stranger—a bright and lovely stranger; hut 
yet a stranger, ^as the dog may think, to be 
watched, and even suspected, or which is at 
least a subject of ^ei'plexity and disquietude, 
so long as it remains in sight. 

8 . And since, too, the first writing and print¬ 
ing of my foregoing and other remarks in these 
chapters, as to the almost superior attention 
given by men,ias well as by dogs, to the moon, 
rather than to the sun, from the cause I have 
assigned, and which superior attention, with 
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respect to men, amounts to something like a 
superior affection or regard, the subjoinQ#i4» 
Scottish anecdote, upon ScottisTj autliprity, 
has found a place in books. 

9. “During the late annular eclipse, (the 
annular eclipse of 183G, to be presently de¬ 
scribed in my volume,)two old fenrale worthies 
were heard discussing the* merits of the two 
luminaries who were the principal performers 
on that occasion. Kirsty (who had all along 
been loud in praise of*the moon,) at the time 
of the greatest phase, |^the writer means the 
darkest appearance^or phase] was i,n raptures 
at the thoughtof her favourite beating the sun j 
but her neighbour, Janet, not being so sure of 
the advantage, ^sked hef, ‘.What way itj a’ the 
world hae ye cast out wi’ the sun?»My certic! 
I’m sure you’re gay an muckle obliged to it, 
and it ill becomes you, or ony ither body, to say 
aught against sic an auld and faithfii’ friend.’ 

‘ Oh, dear me ! Janet, you’re av^fu’ ignorant; 
o’ what use has the sun Keen to either y^u or 
me ? The moon gives us light in thap dark 
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Saturday eens, but the sun never shines but 
-. tTiJien ifs day-light.*’ ” 

^ Laird of Logan. 


QUESTIONS. 

2. Does Parley say that he is dissatisfied with all the explanations ? 
3. Does he say that he thinks^ the question belongs to the science of 
perspective ? Does Parley T^ry much jrecommend to his little hearers 
the study of perspective, and the practice of drawing ? 6. Why docs 

Parley, upon this occasion, tjontrast the rising of the moon with the 
setting of the sun ? What does Parley say of the beauty and utility of 
the moon? 7. What of the baying of the moon by watch-dogs? 
What of the dog’s not b,dirking at the sun ? 8. What of the great 

attention always given to the moon, both by dogs and men ? 
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CHAP. XXVIIL 

PARLEY TELES ABOUT THE STARS. 


1. After telling you abouVhe two great lumi¬ 
naries, the sun and inoon,«!l shall talk of those 
lesser luminaries which next attract our atten¬ 
tion; that is, of the general multitude of stars. 
It is in the same order that th*e whole are pre¬ 
sented to us in the hook of Genesis:—“And 
God,” it is said, “ made two great lights; the 
greater light to rule the day? and the lesser 
light to rule the night: he vjjade the stars also.** 
2. On the next page is H picture of some 
stars. You nightly see the stars. How pure 
and pea,\ .'!^1 do they^eem, as they twinkle far 
away in’Ihe clear blue sky! They appear very 
small, but recollect that they are at an immense 
distance. They are muth further ofFfthan 
the moon; and though they seem smaller, they 
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are in fact a great deal larger than the moon. 
-Gome of them are millions of miles from us, 
and ^-hough they appear so little, in reality 
they are prodigious in their sizfe. 



3. Some of the stars appear larger anil 
brighter than others. Some appear small, and 
are ..o faint as to be scarcely visible. Now 
those which appear largest are the nearest, and 
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those which appear th*e smallest, and raottf 
indistinct, are the furthest off. 

4. It is more usual to talk of the'solar s^istcin, 
and of the coriste^lations into which the visible 
fixed stars are grouped,, than to remember how 
manywonderjful things have latterly come to be 
known concerning the fixed stars, •star by star. 

5. Many will seem to teH you, that we know 
so little about the fixed stav that ft is scarcely 
worth while to talk of them; but, to say this, 
is not to keep pace with the progress of modern 
discovery. At present, we nave an express 
branch of astronomy for the fixed s^rs, which 
we call sidereal astronomy. Still, it is true, 
that as compared with what ,i^e know of the 
planets, we kno.w but little of the fixed, stars. 

6. It is to the two Herschms, father and son, 
that we are particularly indebted for our 
acquaintance with sidereal astronomy, or the 
especial science of the fixed stars. Less than 
a hundred years ago, even the little that we 
know at present had not Jret been discovered. 

7. I have room for only a very few words 

I. 
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about the fixed stars,'but I wish you to know 
•f^Ohat there is much that may be learned. 


QUESTIONS. 

2. Are the stars larger or smaller than the moon ? If they are larger, 
why do they appear to be smaller? What are the stars ? 
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CHAP. XXIX. 

ABOUT THE FIXED STARS. IN WHAT RESPECT THE FIXED STARS, SO 
CALLED, ARE REALLY FIXED. BEAL AND APPARENT MOTION. 
VARIETY OF COLOUR. DISTANCES F^OM THE EARTH. ^NUMBER. 
SMALL NUMBER OF STARS ORDINARXLYPEEN WITH THE NAKED EYE. 

1. The fixed stars are !d called, because, 
unlike the planets, they never wander,” or 
change their places among each other. Night 
and morning, age after age, they rise .and set 
in the same order. 

In any other respect, these stars are not 
to be called “ fixed.” Altogether they move 
around the earth.in one grand,and ceaseless pro¬ 
cession, exclusive of thatapparentmfltion which 
results only from the real motion of the earth. 

3. An apparent anitual motion of a fixed star 
in the circuit of the celestial sphere, if even 
amounting to no more than five seconds of a 
degree, has been computed, in the staf 61 
Cygni, to be really equal to one hundred and 
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tyrenty millions of millions of miles; “andyet,” 
''ioys M. Arago, “ we call 6l Cygni a Jijced 
stara. fixed star he makes us observe, which 
is constantly moving^ and moving at the rate 
of a hundred and twenty miliions of millions of 
miles in the space of every year! 

4. But this obse,rvation may mislead us, if 
we do not call imihediately to mind the sense 
in which the Jixei stars are said to be Jixed; 
that is, as 1 have just now told it you above. 
Unlike the planets, th^ are fixed in their places 
as to e^ch other. Suppose that you lay three 
books upon a table, you ^an easily turn round, 
and turn with considerable swifbiess. Now 

f 

mark the places where you lay the books, and 
measure their ex|ct distances .fromeach other; 
and see tbBt the red book lies next the blue, 
and that the blue is followed by the green. 
Next, turn the table round and round, andturn 
it as swiftly as you will, but not with violence, 
so as to throw down the books. Well! stop 
tbevable; and though you will have seen tha 
the books went,as it were, all round the room, 
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while you were turning the table round upoR), 
which you had put them; and though, perhapt, 
when you stop, the place of the hboks, ^^ich 
was opposite to the fireplace when you began, 
is now oppoMte to the i^indow; still, you find 
that the books themselves are upon the same 
place on the table, which you first gave* them, 
and that they are at the same disj:ances from 
each other, and that neithef the red, the blue, 
nor the green has changed its place. These 
books, then, zte fixed books, as respects their 
positions toward each other, and in respect of 
the table, let their motion altogether’have been 
as extensive and as rapid as it tpight. Similar 
to this is the motion of the fixed stars in the 
circuit of the heaven; and* it is in this rnanner 
that they are properly to be called*fixed stars. 

5. Or, permit me to compare this particular 
motion of the fixed sfars, (for they have two or 
more motions,) with the motion of the sails and 
body of a windmill. The sipils are’driven round 
by the wind, and even the very body, or tipper 
part of the body of the mill, is often* turned 
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«^und by the miller, that the sails may dulymeet 

* tlis? wind. cStill, both 
the body ahd the sails 
are a fixed body and 
fixed sails. All are fix¬ 
ed in their places, and 
move without departure 
from their places. Go 
round as rapidlyas*may 
happen, still the sails 
are fixed to their place* 
on the mill, and to their distances from each 
other; and still the mill/though it may have 
been turned round, remains where it was; or 
still the upper pftrt of the mill, however turned 
about,‘remains fis^d to that iower part upon 
which it stood at first, and upon which it con¬ 
tinues standing. 

6 . But, besides this general motion in space, 
and besides the revolutions on their axes, (like 
the sun and planets^of the solar system,) some 
of the fixed stars are discovered to move round 
others Chat are near them. 
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7> Some of the lights in the heavens, whisJi)^ 
appear to our naked eyes to be single stars^ave 
found, with the telescope, to consist in gf^ps 
of two, and even of three, and still more stars \ 
and in some of Ihese 'cases, one or more of 
this group .of stars are seen to move round a 
neighbour,, after the maoner of ’the jilanets 
round the sun. * 

8. All the fixed stars, t6o, may seem to you 
but as ** silver stars,” oi; of one colour. But 
they differ greatly from each pther in colour, 
and exhibit among them such as are red, green, 
blue, and all the rest of the prismatic colours, 
and many of their mixtures. 

9. Their distances from the earth are various, 
but all of them immense.* ,The nearest fixed 
star has been reckoned at two huftdred thou* 
sand times the distance of the sun. 

10. As to the number of the fixed stars, 
those either discovered or discoverable by the 
telescope exceed any number that has yet been 
mentioned; it is millions of millions upoif mil* 
lions; while those commonly seen by ftiejiaked 
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are usually called a thousand, but by some 
a^;; counted at little more than eight hundred;, 
whicii small number of fixed stars, described 
as ordinarily visible in England with the naked 
eye, is thus summed up 

Of the first magnitude ... 17 

Of .the‘second ..79 


Of the third '.228 

Of the fourth' ^.510 


-834 

11. In different parts' of the globe, different 
sets of the stars are visible, but always in com¬ 
paratively . small numbers,, to the naked eye. 
But how vast the numbers to the telescopic 
vision! Recollect, too, with the accounts of 
their numbers, th^t'each particular fixed star 
is believed lo be a sun to a. system of planets,, 
like the sun of our own system ; and then what 
can it be possible to say sufficient, either of the 
multitude of the heavenly bodies, or of the 
immensity of'Space? 





THE SCNyAtfOON, AND STA:^. 

t 

CHAP. XXX. 

■■ 

MAGNITUDE OF THE FIXED STARS. AMAZING MAGNITUDE OF THE 
GREAT STAR TEG A. CLUSTERS OF STARS. 

1. But, if the fixed sfeirs resemble our own 
sun or star in being surrounded by planets, 
our sun, and consequently its planets, bear 
little resemblance, in point of magnitude, to 
the fixed stars, and consequently to their 
planets. The sun and all its planets dwindle 
into comparative atoms, at a view of the fixed 
stars, if the modem astronomers, with their 
modern telescopes, ‘can entirely bt trusted. 
We are- assured (for example),that the star a, 
in the constellation Lyra,^of which the distance 
from the earth is twenty billions of miles, has 
a diameter of 2,659,000,000 mile*s, or three 
thousand times that of the sun, or the same as 
three-fourths of the diameter of the whole solar 
system, the orbits of the comets excluded; that 
is, three-fourths of the orbit of the pjanet 
Uranus, called otherwise Herschel and the 
Georgium Sidus! 
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This, in general terms, is to say, that the 
itn^gnitude of the star Vega, or a Lyi'se, sur¬ 
passes that 'of the sun, more than the magni¬ 
tude of the sun surpasses that of Mercury; 
or, that the disproportion between that star and 
the sun is perhaps three times as great as that 
between the earth and Jupiter; for a display 
of which latter disproportion you must consult 
a future page. '' 

3. ' But, again, you will hear, in another 
chapter, that at.the surface of the sun, a man 
would weigh two hundred tons. What, then, 
would he weigh at the surface of the star Vega? 
Tell me how n^any thousand tons? 

4. I told you,''in my chapter about the sun, 
or the star of our, own system^ that, great star 
as it is, in comparison with our planet the earth, 
and with all .the planets put t(^ether, still it is 
a very small star, as compared with the stars in 
general; andsee, now, though very imperfectly, 
in such a figure as that at my page I 78 , what it 
is to^ say, that the size or magnitude of the sun, 
supposing it such as it is there drawn, is sur- 
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passed by that of the star a Lyrse, by thrXi' 
fourths as much as our orbit of rUramu^lie 
very outemiosl of our white circles) su^i^ses 
our drawing of the sun! 

5. The determinatidn of the diameter of a 
Lyrs is due to a distinguished English astro¬ 
nomer.* An objection/ indeed^ under the 
Newtonian theory of light, has l^een started, 
to the possibility of its acchracy; ** but, how¬ 
ever this maybe,” (says a still later astrrmdmical 
authority, while adveAing both to the magni¬ 
tudes and distances now usigned to the fixed 
stars,) ** it cannot be doubted that the scale 
cannot be greatiy diflerent.”t, 

6. Many clusters of s^rs Appear like white 
clouds, or like comets without tails. They 
suggest the idea of globular spaces* in the hea¬ 
vens, filled full of stars, and constituting a 
society of stars apart from all the rest. To 
attempt to count the stars in one of these glo¬ 
bular clusters, says Sir Jqhn Hetschel, would 

* The late Dr. Brinkley, Lord Bishop of Cloyn^ 
t Quarterly Review, vol. xitxviii. p. 9. 
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vain task. They are not to be reckoned 
b^undredsv Many must contain from ten to 
twenty thoilsahd stars, witffin a §pace of no 
more appaa^t diameter than the tenth part 



of that M'hich we see occupied by the moon; 
but of which the centre, where the stars are 
thickest, is one blaze of light. 

7., And th^sc luminous bodies—every white 
speck which-you see in my figure—^must be a 
sun, of a group of suns; that is, bodies shining 
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with their own light: for if they had onJLv 
reflected light, their distance is so great that^e 
should^t seer it at all; that is, that wc ei&imild 
know.jaothtng of their existence j, 

8. BuY, if they really are suns, and if their 
real distances each from eack are as great as 
the distance of the sun .of our syslam from the 
nearest hxed star, or nearest sun of another 
system, what must be the roal magfiitude of this 
cluster before youand what, again, the great¬ 
ness of its distance from ouisselves, on account 
of which the whole of the gorgeous assemblage 
is but barely visible, to our naked ^es? 

9. The figure upon the right is one c£ those 

dashes of light, or spindle-shaped which 

belong to another class df Directs that still fur¬ 
ther enrich the heavens, and of which I shall 
speak in another chapter. Sir John Herschcl 
has added a list of five hundred nebules to that 
of the two thousand discovered by his father. 

10. Thedouble stars are of various hues; but 
usually the colour (like tHe magnitude) df any 
one star, is in contrast with the colour,of the 
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^her. The large star is generally yellow, 
orange, or red; and the small star blue, purple, 
or gfcCen. Sometimes one of the stars is white, 
and the o^ig^ bide or purple; and'sometimes, 
though more rarely, one is i^d, and the other 
white. Many solitary stars are red; but none 
blue, green,* or pur{>le. 

11. You are to i^member, in the meantime, 
that it is on^ as th^e points of coloured light, 
that the largest of the hxed stars display them¬ 
selves, even in the view of the most powerful 
telescopes. They show but dots of light, and 
have no jipparent discs^ like those figured 
circles which I shall present you with in tell¬ 
ing of the planets. 
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CHAP. XXXI. 

ABOUT •THB COrSTELLATlONS. 

1. When we look up to the heaven or sky, it 
seems as if the earth were ^urroundbd by* a vast 
hollow sphere or globe, s][>rinkled over with 
stars. Now let us imagin6*that the heaven is 
such a hollow sphere. Let us imagine, that 
the sphere has an equator passing from east to 
west around the middle of it. Let ps ima¬ 
gine, that it ha^ two poles, like the earth; and 
that the North star, which may be seen in the 
sky, is the North pole. 

2. Now, in the centre' of fhis great hollow 
sphere is the sun; and the plaifcts are all 
moving round the sun, within this sphere, 
from west to east. ^ 

3. I must now tell you one thing further; 
that the ancient astronomers divided the fixed 
stars into various groups, to all of which \hey 
gave particular names. A collection or group 
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jgf stars, they called (what the word signifies) 
a:^onstellation. In one constellation, or col- 
leci.:k;ii or^group of stars, they fancied they 
could discover something like the form of a 
Bear, and therefore they called it the Constel¬ 
lation of the Bear. 



4 . Another constellation they fancied resem- 
bled.a‘Lion, another aGoat, another a^Serpent; 
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and so they gave these constellations the names 
of the animals they were imagined to resemble. 

5. The picture on the opposite page an 
illustration of what I have been telling you. 
It exhibits a groflp which is to be seen in the 
Northern part of the heaven, and is called 
Ursa Major, or the Great Bear. 

6 . In this niauncr, the'^tars of the whole 
heaven are divided into groups 6r constella¬ 
tions. Upon the surface of a celestial globe, 
you see all the figures «of all these living crea¬ 
tures, with those of a few other objects, marked 
upon it, the forms of which were imagined to 
be represented by the various groups; or which 
forms, rather, they chose to/assign to these 
groups, bestowing also the> names. 

7 . It has been well suggested, that the 
names and forms of living creatures were 
those usually assigned to the stars and con¬ 
stellations, in order to imply that they were 
moving things^ or bodies always moving in 
their celestial regions. It is in this mdnner 
that Chandra, or the Moon, is figured by the ^ 

M 
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Hindoos as if it were an Antelope. The ante- 
fme is, pe\;haps, the swiftest of animals; and 
of\k'^ swi^ motion of the moon I have told 
you, in my account of the eclipses both of the 
moon and sun. 


QVESTIONS. 

1. What do we see when we look up to the heaven or sky? 2. If 
we imagine the hlbaveik to j^cTa hollow sphere^ what is in the centre 
of that sphere? What are moving around the sun within thiit sphere 
from west to east? 3. What did the ancient astronomers do'^ 
What did tliey call a collection of stars? 4. Why did they give the 
names of animals to the constellations ? 6. What are the stars of 

the whole heaven divided into? 7. Wliy did the ancients usually 
assign to the a^s and constellationa^he names and forms of living 
creatures? 
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CHAP. XXXII. 

" ABOUT NEBULKS. CCMMON N^BULES. STELLAR NEUULES. 

PLANETARY NEBULES. 

1. And it is not even at the visible fixed stars 
that we can stop. When the heavens are exa¬ 
mined witli a good telescope, the s’ame appear- 
ance, with respect to the distribution of tlic 
stars, is still observed,i,as when they are seen 

o ^ 

by the naked eye. In some places the stars 
are close and in great numbers; and in otliers 
there are large voids without a single star. 

‘2. But, in those voids, as well as hehmd the 
remotest stars that we elm. discover, there are 
numbers of small luminous spots, of a cloiuly 
appearance, which we thence call nebula' or 
nebules. > 

3 . Some of the larger nebules are accom¬ 
panied by smaller. Some, in shape, are long 
and narrow and bright dailies; others, lilte the 
electric spark, have the shape of a fan Others 

M 2 
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resemble comets, or are like cloudy stars, 
lining a rucleus or centre, surrounded by a 
neSi&l«us or cloudy atmosphere. 

4. Accompanying the cluster of stars in a 
preceding chapter, you saw a nebulc of a 
spindle shape, or like a light dash upon the 



face of the ^tlark heaven. Above are two 
figures of ncbules of’ other forms; that upon 
the right hand bearing some resemblance to a 
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dumb-bell, or to an hour-glass, of bright niaj;- 
ter, immersed in a thin liazy atmosphere, lay 
means of which an oval form, or* that*’df an 
oblate spheroid, is given to the whole mass. 
This is one of the most amazing objects in the 
heavens, of the class of nebules. Three stars 


are apparent within its ciraumference, aiid one 
adjacent to it. Its light is perfectly milky. 

5. Besides nebules in general. Sir John 
Herschel distinguishes stellar or star-like 
nebules, and planetary*or plarM?t-likc nebules; 
and he makes even these latter of enormous 


dimensions. Supposing them even no further 
from us than the fixed stars^ he computes, 
that at the lowest estimation,' their real mag¬ 
nitudes must be such as to*cause each of them 


to fill a space equal to that of the orbit of 
Uranus, or the whole of the solar planetary 
system! Such a magriitude, however, for ne¬ 
bules, is insignificant, compared with the same 
magnitude for the single st.ar Vega, or a Lyra'! 

6. But the term nebula, or nebule, has been 
used in raore'senses than even the two I have 
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just mentioned, since the time when, in the 
sc\enteentl> century, Cassini called the Nebule 
oftmTSun, his supposed matter of that appear¬ 
ance which is at present called the Zodiacal 
Light. 1 shall tell you about the Zodiacal 
Light, in one of my ensuing chapters. 


ci!ap. XXXIII. 

A ROUT THE MILKY WAV, CXLI.RDVUY SIR WILLIAM UERSCHKL THK 
PRO.rECTION OF THE NUllVLE OF THE EARTH. AUOUT AX ASTRO- 
NOMICAUPISTRIIIUTION OF rilE IIKOIONS OF THE MEA\ KN. THE 
MILKY WA\ SOMETIMES CAl.l.I'.U A^NT-JAMEs’s WAY. 

1. Sir William, Herscliel set down the posi¬ 
tions of no fewefr thaji two thousand nebules; 
and, in a small portfon only of the Milky Way, 
he counteef fiftv thousand distinct stars, and 
thought he saw indistinctly twice as many 
more. * 

^2. The Milky Way is the white or milk-like 
hand wliich Stretches across the sky from east 

<•1. " ^ 

to west, and the whiteness of which is found to 
consist in the light of the myriads, not to say 
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the millions, of stars which arc thus assembieiT 
in it. The Milky Way is sometMiles called 
Saint-James's Way. 

3. Sir William believed the Milky Way to be 
the projection of the nebule which contains the 
earth, the solar system, and all tlie fixed stars 
of which we commonly speak; tlius plaang the 
Milky Way at a still greater distance from us 
than the most distant of dje fixed stars ! 


4. Tlio thickness of the Milky May is small, 
compared with its length aru.1 breadth. Sir 
William Herschel believed the earth to be fixed 
about midway between the inner, and outer 
surfaces of the Milky Way, near the point at 
which it spreads into two branches. 

5. As to the uebules beycMid the Milky Way, 
many (whether truly or otherwis®) are at pre¬ 
sent generally believed toconsist, not in clusters 
of stars, but onlyof^ self-luminous phosphor¬ 
escent substance, in a high state of rarefaction, 
or composing only a milky film. 

6. When it is remembered, howeves', that 


many of the acknowledged clusters. <jf stars 
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i. 

(and the Milky Way among the, rest) “appear 
to"^ unassisir'd vision like thin white clouds or 
vapour,” and are compared with “milky films,” 
is there no hastiness in absolutely denying, that 
even these distant milk-like clouds of nebulcs 
may be yet starry clustere also ? 
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7 . But, decide that question as we may, the 

several regions of the heaven, as depart 
from the earth, appear susceptible qf astwnomi- 
cal arrangement, as in the opposite diagram.* 

8. In allusion fb the famous Homan, or Ro- 
man-British road, called Watling Street, which, 
beginning in London, nips so far*throBghout 
the kingdom, an old English poet has called the 
Milky Way, “ the WatlingjStrcet*of the sky.” 

* For a fulliT explanation of this diagram, accounts of the iK^huIes, 
and various other astronomical anJ general inliirTnation, see “ Burford 
Cottage and its Robin Redbreast; a Village Tale. By the Author of 
Keeper^s Travels." 
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CHAP. XXXIV. 

PARLEY TELLS AJIOFT THE SOLAR SYSTEM, OR SYSTEM OF THE SUN. 

I 

1. I have led you bii, my little ones, from the 
moon to the*sun; f!*om the sun, to the distinct 
and visible stars, (visible either to the naked eye, 
or through the piagnifying power of the teles¬ 
cope,) including the multitude of stars which 
make up the whiteness of .the Milky Way; and 
then I have told you of the Nebules in the still 
further lieaven, which are clouds of more dis¬ 
tant stars, or what some have called clouds of 
s/fit'-dusif'—iNchnlcs, in the midst of some of 
vrhich stars are still partially distinguishable; 
but which, for the most part, some consider hut 
as so many white vapours, like the white and 
little clouds in a summer’s sky; and believe to 
consLt only in a filniy milk-like matter:—Ne¬ 
bules,however, which still keep th.eirforms and 
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their places in the celestial space, and 
vanish, or even visibly move, likt/uic white 
clouds in our blue skies. 

2. I have told you next, that in the opinion 
of Sir William Herschel and others, the Milky 
Way is but the projection or visible boundary 
of the Nebule of the Earth, or oT a doud of 
stars which comprehends, not only the Earth, 
but the Sun, and the whof® System of the Sun, 
or the wliole Solar System ; and not only the 
whole Solar System, bftt the wjiole of the Fixed 
Stars, or those stars which we can di,stinguish 
one from another, instead of losing them in 
cloudy vapour-looking clusters. 

3 . I have told yon, also, that we might call 

this Nebule of the Earth, J;he Nebule of the 
Sun, or of the Solar System; and*further, that 
the name of Nebule of the Sun was used by 
Cassini to signify 'a .very different object; 
namely, a circular body of luminous matter 
which moves about the sun in tlKj same manner 
as the planets, or which surrounds it like their 
imaginary drbits. * > 
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' After rising, therefore, fromthecomparison 
of a balloon, to that single and familiar celestial 
body which lights us by night, and which we 
suppose to be, at least ordinarily, the nearest of 
all the celestial bodies to the earth; I have led 
you, in imagination and in knowledge, first to 
the sun, and then amidst the millions upon mil¬ 
lions of the remoter celestial bodies, and to the 
remotest bounds o.'’*'discovered space; and I 
now come back from the further or Foreiern 

o 

Nebules, to the Nebule of the Earth, or of the 
Solar System, which is our own, and of which 
the Solar System, though a minute pait, is still 
the part of liveliest interest to ourselves, and 
the most within reach of our discoveries. Let 
us talk, now, therefere, of the Solar System. 

5 . Sot is the Latin word for the sun; and, 
from the Latin word sol, we have the English 
word solar, by means of which we denote what¬ 
ever belongs to the sun. 

6. But the Solar System is an assemblage 
of celestial bodies, including the earth; all 
depend'ir.t upon the sun, all movirfg round the 
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sun, all keeping for ever near it j and th erefo re 
all belonging to it. 

7. Now, in one sense, the ccl^stiaUbodies 
which belong to the sun are a single assemblage 
of planets. For, ty the term playlets is meant 
planetary stars; or, moving stars, or moving 
luminous celestial bodies. It is thus that 
Planets are distinguished from Fixed vStars. 

8. But these planetary |Or m<fving bodies, 
whicli belong to the sun, are, in the first place, 
of two kinds ; that is,*some are what we com- 
monly call Planets, and others what we com¬ 
monly call Comets. ^ 

9. Further, the bodies which we commonly 
call Planets, are also of two.kinds; for some 
arc Primary Planets, or planets which simply 
move around the sun; and others are Secon¬ 
dary Planets, or planets which (like the moon 
around the earth) nraove around the Primary 
Planets to which they belong; and only move 
round the sun as in attendance upon the Pri¬ 
mary Planets; like little boats that are drawn 
after great ships. 
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10. Because the Earth is sometimes called 
the W 6*riu, and because the World is sometimes 
called the Universe; therefore the Solar System 
is sometimes called the System of the World, 
and sometimes even the System of the Universe. 

11. To speak of the Solar System as the 
Systen' of the World, (that is, of the earth,) 
may seem excusable, because, to us, the Earth 
or World is Its mo,st interesting part; but the 
ori^n of that mode of speech, as well as of the 
phrase, the System of the Universe, is doubtless 
to be traced to the time when the Earth was 
regarded as the centre of the Universe, and 
even as the Universe itself; with the sun, 
moon, and stafs to move round it, and to 
attend upon it. 

12. But because, in the view of later astro¬ 
nomy, the Solar System is a system or assem¬ 
blage of planets (the Earth being one) which 
compose the system^ the sun being its centre; 
therefore this, system is sometimes called the 
Planetary System, rither than the Solar Sys¬ 
tem. 
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CHAP. XXXV. 

ABOUT AN DRAERY OR PLANETARIUM. 

1. From the same reference to the planets, 
more immediately than to the sun, th(» philo¬ 
sophical machine of which 1 am going to show 
you a picture, (and of which thrf design is to 
exhibit the several bodies, and the movements 
of the bodies, belonging to the Solar System, 
or the Planetary System,) is sometimes called 
a Planetarium, as it is also sometipics called 
an Orrery. 

2. On the upper plate of* this Orrery or 
Planetarium (which answers to the ecliptic) 
are placed, in two opposite but corresponding 
circles, the days of the month, and tiie signs 
of the ecliptic, with their respective characters. 
By this plate we may set the planetary balls 
so as to be in. their respective places on the 
ecliptic for any day in the year. 

3. You perceive that through the centre of 
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the plate a strong brass stem passes, on whi^^ 
is a brass ball, to represent the sun, and that 
round the stem are different sockets, to carry 
the arms by which the several planets are sup¬ 
ported. 

4. The planets themselves are represented 
by ivory balls, having the hemisplieres* which 
are towards the sun white, and the other black, 
to exhibit their respective»phasesf These are 
movable, and may be taken off or put on as 
occasion may require. About the primary 
planets are placed the secondary planets or 
moons; and the motion, requisite Jo. produce 
the various phenomena of the appearance of 
the whole, is effected by turning the handle, 
which communicates witjj a train of wheel- 
w'ork, concealed in the circular braas box under 
the upper plate. A small lamp, instead of the 
ball, is sometimes placed on the centre stem; 
and this has a pleaang and instructive effect, 
because, it actually enlightens th® part of each 
planet that is turned in ift directimi. 
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CHAP. XXXVI. 

ABOtJT THE PRIMARY PLANETS. ABOUT ASTEROIDS. 

1. But, from the machine and model called a 
Planet«rium, let us now turn to the planets 



themselves. Here is a picture oi’ the sun, as 
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surrounded by its several primary 
These are now to be reckoned twelve in num¬ 
ber. You will perceive that tluj niHnes of 
eleven are Mercury, Venus, the Earth, Mars, 
Jupiter, Saturn, lierschel; and those of the 
four smaller planets, Vesta, Juno, Pallas, and 
Ceres; to which is to be added a fifth new and 
minute planet or asteroid!^ discovered a^ the 
latter end of the year l^dfby theltalian astro¬ 
nomer Cacciatore. 

2. They are ^all great bodias, but some are 
bigger than others. The five last arq smaller 
thantherest, and are sometimes called asteroids; 
which latter word means bodies that are only 
planet-foVce or star-Z/Are. ^ Planets and stars are 
often equally called “ stam.” 

S. Now these twelve planets, or^ven planets 
and five asteroids, are at different distances 
from the ^un. ThejT are all at immense dis¬ 
tances, the nearest being thirty-seven millions 
of miles from the sun, while tbfe furthest is 
eighteen hundred millions of miles. 

4, It is difficult, if not impossible, to form 
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ai ^7 conception of such vast distances. The 
earth is eighty-two millions of miles from the 
sun. Now, the wood-pigeon is one of the 
swiftest birds that flies, and it will f y about 
two miles in a minute. Yet" it would take a 
pigeon, were it to fly with its utmost speed, 
night and d^ay, at legist one hundred years, to 
go from the earth to the sun. 

5. You will beas‘in mind, that some of the 
planets belonging to the Solar System are visible 
to the naked ey#, and that some are not. All 
the seven primary and larger planets may be 
seen on a clear night. Qne of the asteroids, 
or lesser though still primary planets, may also 
sometimes be seen. All these bodies are con- 
tinually changing;their places in the sky. At 
one time, Jspiter may be seen at one part of 
the heaven; a few weeks after, it will be seen 
in another part; and the same may be said of 
all the other bodies (the Earth and the Comets 
inclusive) which belong to the Solar System. 
It is this which distinguishes the planets from 
stars, .both in name, and as they'' arc seen and 
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watched in the heavens; and causes th<»»r.^to 
be called planets. 


• QUESTIONS. 

1. What are the names of the seven planets ? 2. What of the five 

asteroids ? What is the meaning of the word asteroid ? 3. How far is 

the nearest planet from the sun? Ho^ far is the nfbst distInt planet? 

4. How far is the earth from the suiff? How long would it take a 
pigeon, even if it could fly constantly, to fly from the earth to the sun? 

5, Are all the bodies belonging to the 8o|ar system visible to the naked 
eye ? Which of them are visible on a clear night? Are tlie planets 
always in the same place? What of Jupiter? Wliy arc the planets so 
called ? 
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CHAP. XXXVII. 

11 

PARLEY TELLS ABOUT MERCURY. 

1. I WILL now tell you about Mercury. This 
is the nearest of all the planets to the sun; yet 
it is thirty-six, or thirty-seven, millions of miles 
from>the sun. 

2. It revolves nPund the sun once in about 
three months, and turns on its own axis once 
in about twenty-four hdurs. It is seldom seen 
with the. naked eye; but, observed through a 
telescope, k exhibits nearly the same phases as 
the moon. Th^it is, sometimes it appears to 
be round, and sometimes but partly round. 
These various appearances are to be accounted 
for in the same way as the various appearances 
of the moon. 

3. Mercury is the smallest of the seven larger 
planets. It travels round llie SjUn at the rate of 
one hundred and ten thousand miles an hour. 
Being'the nearest planet to the sun, its light is 
exceedingly brilliant; and its body and atmo- 
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sphere are imagiifed to be seven tpnes as hot ^ 
on the earth. It is said, that ifthere were water 
there, it would be immediately conve»*ted into 
steam; and that lead and tin, if such things are 
there, must be always in a melted state. 

4. It is because of its nearness to the sun, 
that w'e can comparatively seldom see the 
planet Mercury. It travels with the sun^ and 
is visible for not more th^n tw(y hours before 
the rising of tlie latter, and for not more than 
two hours after its setting. For all the rest of 
the time that the sun is above the horizon, the 
planet is lost in the, splendour of its .rays. 



o. Examined through the telescope, J^ercury 
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appears of an emerald-greenish colour; but as 
it changes like the moon, it is rarely seen a 
perfect round. The crescent-shape shown in 
the engraving is one among its several appear¬ 
ances or phases. 


ftriSTIONS. 

r 

1. 'Which is the nearest plonet to the sun ? How far is Mercury 
from the sun? 2. Uow lUig is it revolving round the sun ? How 
long does it take to turn round on its axis? How does Mercury 
appear through a telescope ? How are its various appearances to be 
accounted for? 3. W«nch is the smallest of all the planets? How 
many miles does Mercury travel in an hour? What of its light and 
heat? How would water, lead, and tin, be affected, as it is sometimes 
thought, by the heat, in the planet Mercury ? 
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CHAP. XXXVIII. 

ABOUT VXNUS. 

1. Venus is further from the sun than Mercury, 
and nearer than the earth. It is ^bont^ sixty- 
eight millions of miles frtyu the sun. It is a 
little smaller than the ea^th. It,turns oh its 
axis in about twenty-four mours, and conse¬ 
quently its days and nights are about as long as 
ours. It revolves roundthe sunin seven months 
and a half; therefore, its year is not quite two- 
thirds as long as ours! It travels in Its orbit at 
the rate of seventy-six thousand miles an hour. 
It is supposed to be almest twice as light, and 
twice as hot, in Venus, duHrtg its summer, as 
upon the earth at the same season; and the 
winter in Venus is twice as cold. 

2 . Sometimes this beautiful planet is seen in 
the east, before the sun rises; and it is then 
called “the morning star.” .Sometimes it is seen 
in the west, after the sun is set; and it is then 
called “the ev'ening star.” I dare say you*have 
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Iqoked at it very often. Its light is very white, 
and I think it the most beautiful of all the 
planets: It appears larger than any other; but 
this is partly because it is the nearest, and 
partly because it is so bright. 

3. Sir John Herschel relates, that in the 
climat'e of'the Cape of Good Hope, Venus 
shines so brightly,*that the most minute parts 
of objects, such astthe leaves of trees, arc per¬ 
fectly well distinguished by its light; and this 
not only by coctrast, ths when such leaves are 
seen against a white wall,) but even when 
lying upon the ground. » 

t. The light afforded by Venus is in every 
country found remarjiable, so that this planet 
has always arrested>great attention. Its bright¬ 
ness, its sutcessive phases, and Its magnitude, 
seem to have conspired to make it regarded as 
a sort of smaller but yet Second moon. Even in 
our northern skies, Venus is so very brilliant 
as to. be sometimes seen by daylight. 

5. '■■But the greatest apparent brightness of 
Venus* is discovered periodically. This is at 
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intervals of eight years, or when((the Earth’s 
atmosphere being at the same time transparent) 
Venus is in its highest north latitude. 

6. Sometimes, though very seldom, the disc 
of Venus is variegated with darkish spots. On 
the 19th of June, 1780, Sir William Herschel 
saw the spots represented in this figure ;* where 



rf c is a darkish blue spot, and c e b k^ghter 
spot. He supposes the spots to be parts vf the 







188 


parley’s T.'iLES OF 


real surface tif the planet, seen through open¬ 
ings in its atmosphere; and that the great 
density andt uniformity of the atmosphere of 
Venus are the causes why the spots are rarely 
seen. 

7. The surface of Venus, like that of the 
moon, is very mountainous; but certain astro¬ 
nomers are supposed. to have estimated even 
the highest of its n£ountains at an extravagant 
height. According to Schroter, they are still 
higher than those of the moon; and there is 
one which surpasses Chimborazo, in South 
Americaf, by twenty-four thousand feet! The 
whole heightof Chimborazo is less than twenty- 
two thousand! 


QUESTIONS. . 

1. Where is Venus? How far is it from the sun? How large 
is it? How long is it turning on its axis? How long revolving 
round the sun ? At what rate does Venus travel round the sun ? 
2. When is it callod the morning star ? When the evening star ? 
Why doc' it appear larger than the other planets ? 
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CHAP. XXXIX. 

ABOUT THE EARTH. ABOUT THE ARMILLA^ SPHERE. 

1. The next plallet to Venus is the earth. It 
is eighty>two millions of miles from the sun, 
and travels round him ip three hundred and 
sixty-five days, five hoifts, and fortytnine 
minutes. The earth has h^diurnRl motion, by 
which the inhabitants at the equator are carried 
at the rate of one thousand] and forty-two 
miles in an hour. The surface of the earth 
contains in all about hundrc(^ and sixty 
millions five hundred and twenty-two thousand 
and twenty-six square milos; nearly three- 
fourths of which are cov^rpd with water. I 
shall tell yoq much more about the eartli here¬ 
after. 

2. The earth, by its revolution about the sun 
in three hundred and sixty-five days, five hours, 
and forty-nine minutes, measures out that space 
of time which we call d year; and line 
described by this annual revolution abqut the 
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sun is called' the ecliptic. This line is always 
laid down on the artificial globes, divided into 
twelve distii^ct portions, each containing thirty 
degrees, and marked with the twelve signs of 
the zodiac. 

3. The ecliptic, which, as you have before 
seen leason to understand, is an imaginary 
line, drawn through the middle of the equally 
imaginary belt of J;ne zodiac, is represented, 
and marked with its degrees, in miy figure of 
an Armillary Sphere ;• where, also, you see 
the earth, and the various other imaginary 
circles and. points (as tho^e of the tropics, the 
meridian, and the zenith and nadir) which 
astronomers and geographers describe about 
it, in order to ass'st our knowledge of its phe¬ 
nomena. 

4. The armillary sphere revolves upon au 
axis within a silvered horizon, which is divided 
into degrees, and movable every way upon a 
brass supporter.. In PembrokeHall, Cambridge, 
there I.- an armillary sphere constructed by Dr. 
Long,, which is eighteen feet in diameter, and 
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will contain more* than thirty persons sittii]g 
within it, to view, as from a centre, the repre¬ 
sentation of the celestial spheres. 
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CHAP. XL. 

ABOUT MARS. , 

1. Mars is one hundred and forty>four millions 
of miles , froxn the si^i. It turns round on its 
axis, once in 4\Feilty>five hours. Of course, 
its days and nightmare a little longer than ours. 
It revolves round the - sun once in about two 
years. It travels in its orbit at the rate of fifty- 
five thotisand miles an hour. It is supposed 
to be much darker^ 'and t^ice as^^cold, in this 
planet, than on^he earth. ^Idars may be seen 
with the naked eye. It is of a remarkably red 
colour. When cjbserved throu^ a telescope, 
sometinhes very singula figures appear upon it. 

2. Thefirst andsecdnd of these round pictures 
show you appearances observed upon the disc 
of Mars in the year 1719, when that planet was 
in opposition to the sun, and looked superior to 
Jupite^, in brightness and magnitude. A long 
belt, a? you have seen, extended halfway round 
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the planet, 4nd was joined by a shorter belt, 
forming together an obtuse angle. 

3. The remainder of these pictures, and the 

three thatfollow, completeall thepermanentand 

equatorial appearances of the ^planet, as they are 

seen to follow each other in immediate succes- 

« 

sion, while tire plane,t, in the revolution of its 
day (ff twenty-five hours, turns upon its axis. 

4. The very lump^K)us ringdike appearance, 
of wliich you observe the mark near the top 



of each figure, is a spot at the south pole of 
the planet. 

5. Water would not remain fluid on the globe 
of Mar^, even at its 'equator; and in its tem¬ 
perate yones even alcohol and quicksilverwould 
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freeze. This is one of the celestial bodies, 
therefore, where nothing like the earth’s could 
live, either animal or vegetablci , Mars has 
very little atmospIidVe. 

6. The planets sometimes eclipse one ano¬ 
ther, one of them passing between the earth 
and the planet which k eclipses. In this 
manner* on the 9th of January, 1591, Jtfpiter 
was seen eclipsed by Mall. 

7 . In the figure \Vhich now follows, the 



w'hole of the preceding figures arc e’xbibited 

•62 
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together, in ^ device ingeniously contrived by 
Sir William Herschel; thus serving to display, 
as in one map, all the permanent figures round 
the equator of the globe of Mars. 


QUESTIONS. 

1. How far is Mars from tlfc sun ? Ilow long* is it turning on its 
axis.^ tlow long revolving round the sun? At what rate does Mars 
travel in its orbit ? \v’hat of i^s light and heat ? Cmi it be seen by the 
naked eye? What colour is it? How does Mars appear through a 
telescope ? 
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CHAP. XLI. 

ABOUT VESTA, JUNO, PALLAS^ CERES, AND THE p£aAKT DISCOVERED 

IN 1836. 

1. Next to Mars, and before we arrive at 
Jupiter, come the five lesser, but still primary 
planets, which I have'formerly mentioned, 
and which are called new, because newly dis¬ 
covered. 

2. The first of theSe is Vest®. It is two 
hundred and twenty-ltliree inillidins of miles 
from the sun, and revolves in its orbit round 
the sun in three years and eight months. The 
time of its revolution on its ajds is not known. 
Its light is a pure white, rfnd at may some¬ 
times be seen with the naked eye. 

3. Juno is two hundred and fifty-three mil¬ 

lions of miles fVom the sun. It completes its 
revolution in its orBit in four years and four 
months, and is supposed to turn on its axis in 
twenty-seven hours. ^ * 

4. Pallas is about two hundred ai«i sixty- 
three millioais of miles from the shjn, and 
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reyolves in its orbit in four years and seven 
months. The time in which it turns on its axis 
has not yet been ascertained. Its diameter is 
computed at little more than seventy-nine 
miles} so that a human inliabitant, if it had 
one, could go round his world in one of our 
steam-fcarria'ges, in the space of two or three 
hout.;! Its whole surface has been said to about 
equal the size of tliSt' kingdom of Spain. You 
will judge from this of^the general sizes of all 
these lesser planets; foi* they are a little family 
by themselves, and have each a family like¬ 
ness to the. remainder. 

5. Ceres is aj, the same distance from the 
sun as Pallas, but revolving in another path or 
orbit. It revolves round the sun in nearly the 
same time as Pallas. In performing its revo¬ 
lution, it crosses the orbit of the latter. 

6. These four little planets have been dis¬ 
covered by astronomers but within a few years 
past. They ave very small, and it has been ima¬ 
gined, iy some persons, that they once formed 
one great planet, which was burst Asunder by a 
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terrible convulsion, and separated into sn-^^ll 
parts. I suppose you know that stones have 
sometimes fallen from the air upyi^^the earth. 
These stones are called aerolites, or meteoric 
stones. Now it lias even been idly imagined, 
that these meteoric stones, whicli have also 
been fancied to come from the moon, afid have 
thence been denominated selenites, have Come 
down upon the earth throtigh tfie bursting of 
the great planet out of which these lesser ones 
may have been formed f We*shall have more 
to say, presently, about these aerolites. 


QUESTIONS. 

• 

1. What are the five lesser prTmary planets^ 2. IIow far is 
Vesta from the sun? How long if it*revolving roiinil the sun? 
3. How far is Juno from the sun ? How long is4ts revolution round 
the sun? How longis.it turning on its axis ? 4, IIow' far is Pallas 

from the sun? How long is it revolving round tlie sun? 5. De¬ 
scribe Ceres. 6. Is there n?uch known of tliese four lesser planets 
Can they all be seen by the naked eye ? M'hat liave ^oinc persons 
imagined? What has been imagined concerning ineteoric stones? 
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CHAP. XLII, 

ABOUT THE FIFTH NEW PLANET, OR PLANET DISCOVERED IN ITALY, 

IN THE YEAR 1830, BY SIGNOR CACCIATORK. 

« • 

1 

1. But newer still, than either of the four little 
planets of which lA'iave just now told you, is 
a fifth little planet of this group, discovered in 
the year 1836, by theTtalian astronomer Cac- 
ciatore. 

2. I have not yet heasd of any name that 
has been given tp this planet; but its existence 
is confirmed to us by the testimony of the well- 
known and estimable astronomer and natural 
philosopher,* M. Valz, of Nisines; who esti¬ 
mates its year, or period of revolution in its 
orbit, at three of our terrestrial years. 

3. In my representation of the planetary 
system, at page 178,1 have ventured to place 
this N&.'jr Planet of Cacciatore between Mars 
and VeSta. 
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CHAP. XLIII. 

ABOUT JUPITKB. 

1. At an immense distance beyond Mars, and 
beyond these lesser planets, is Jupiter, the 
largest planet of the system. It's diaiheter is 
eighty-nine thousand miles, and it is more*tha!'n 
a thousand times larger tl^n th£ earth. It i^ 
four hundred and nindty millions of miles from 
the sun, and performs revolution round it in 
twelve years. It turns round on its axis in less 
than ten hours. Its>days and nights, therefore, 
are not half so long as ours! , 

2. The degree of he;at and light in Jupiter, 
is reckoned at twenty-fi\ie times less than on 
the earth. Tt has been said that if there is 
water there, it must be always frozen. It must 
also (it has likewise'^een said) be almost dark 
there, even during the day. 

3. Jupiter is provided with four moons or 
satellites, the largest of which is twic^^s lai^e 
as our moon. These moons revolve* round 
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Jypiter in different spaces of time; the nearest 
goes round in about two days, and the furthest 
in about sjiventeen days. Its amount of moon¬ 
light, therefore, must be great, and much com¬ 
pensates, perhaps, for its distance from the sun. 

4. Jupiter, when viewed through atelescope, 
has a ^reat ihany singular appearances. Belts 
and’'bands, sometimes light, and sometimes 
'dark, seem td exteilcl across it, as represented 

in the following figure#. 

»• 1 

Fi?. 1. Fig. 2. 



5. In what you see here, figures 1 and 2 
represent Jupiter as viewed through an achro¬ 
matic telescope, with a magnifying power of 
forty; tafid figures 3 and 4, the same planet as 
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beheld through Sir William Herschel’s grejit 
telescope represented at another page. 


Fig. 3. Fig. 4. ‘ -4 



0. .Jupiter, from the largeness ofdt» mass, is 
a very important member of solar system. 
Through the attraction of gravitation, it di.s- 
turbs or influences the motions of the earth; 
and even its satellites disturb •what would 
otherwise be the motions of comets. Yet (as 
ascertained by the process referred to at my 
page 81) the mass of one of those satellites (the 
smallest) is sixty-five millions of times less than 
the mass of the sun. 

7. Many'astronomical truths are Gbtained 
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c>i;ily through observation of Jupiter and its 
satellites. 


QUESTIONS. 

1. Where is Jupiter? Which is the largest planet? What is the 
diameter of Jupiter ? Its distance from the sun ? How long is its revo¬ 
lution round the sun ? How long is it turning on il.s axis ? What is 
the length of the days and nights in Jupiter ? 2. What is its degree 

Vr II^*^t and heat? 3. How many moons has Jupiter? Do they 
revolve round Jupiter all in the same time? 4. How does Jupiter 
appear through a telescope ?■ 


CHAP. XLIV. 

ABOUT SATURN. 

1. Saturn is nine hundred millions of miles 
from the sun, and performs its revolution in 
about tliirty years. It turns on its axis in little 
more than ten hours. It is supposed to be 
eighty times colder upon this planet than upon 
the earth. Saturn is seventy-eight thousand 
miles in diameter; and, excepting Jupiter, it 
is the Icrgest of the planets. 

2. Saturn has seven moons or satellites, which 
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revolve round it ib different periods of time: 
the shortest period is one of our solar days, 
and the longest eighty days. 

3. Saturn is surrounded by an immense thin 
ring, or rather by two rings, one within the 
other, as you see in the picture. These rings 



turn round the planet from .west to cast, and 
complete thwr revolution in ten hours. The 
light of the sun,'falling upon them, gives them 
a bright appearance,* even brighter than the 
planet itself. When viewed through a tele¬ 
scope, Saturn appears to have spots and belts 
upon its face, like Jupiter. Stars 4 tre also 
sometimes sben between the two rings, and 
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between the inner ring and the planet. The 
distance of the inner edge of the inner ring, 
from the the surface of the planet, is about 
thirty-four thousand miles. 


QUESTIONS. 

, 1. How far ig ^tum from tl e gun? How long ig it revolving round 

u)o%..n? How long turning on its axis? Is it colder upon Saturn 
than upon the eartj^? Wha^is the diameter of Saturn? 2. How 
many moons has it? 3. L'v what is it surrounded? Do these ring^ 
revolve round Saturn? "What m..li:es them look bright? How does 
Saturn appear through a teles^'Cite? What are sometimes seen 
between the rings and ^Saturn? How far is the nearest ring from 

Saturn? 
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CHAP. XLV.' 


ABOUT THK PLWKT HKkIcHBL, OR URAM’S, OR THE GEORGIUM 

STDUS. 

1. This planet is scarce!}^ visible to the naked 
eye, and little was known* about it till 
■when Sir William Herschd^iscovered it to be 
a planet, revolving round the sun; and, in 
honour of his august patron, I^ing George the 
Third, named it Georgium Sidus, or the Geor¬ 
gian Star. It has since been sometimes called 
Herschel, and sometimes Uranus. 

2. i 'his planet is at the prodigious distance 
of one thousand eight hunt[,re^ millions of miles 
from the sun.. It performs its revolution round 
the sun in eighty.-four years. The time in which 
it turns round upon its axis is not known. It 
is tliree hundred and sixty times colder upon 
Uranus than it is upon the eanth, and the 
degree of light is call^d'three hundijpd and 
sixty times less. There are six satcUi^es or 
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mpons revolving round this planet, but not a 
great deal is known about them. 


QUESTIONS. 

1. Is Herschel a planet? When was it found to be one? What 
other nam^s has 2. How far is Herschel from the sun? How 

IptMRtJs it revolving round the sun? What of its light and heat? 
How many satellites dl* moons has Herschel revolving round it? 


CHAP. XLVI. 

ABOUT THE MOTIONS OF THE PLANETS. 

• • 

1. I MUST now beg the particular attention of 
my little re£^,der* to what I am going to say. 
The planets, or planets and asteroids, of which 
I have been telling you, have each of them two 
motions. That is, they all turn round from west 
to east, in the same mafiner as the earth, of 
which 1 told you a little while ago ^ and they 
also move in*vast circles round the sun. To 
make yen understand this better, suppose you 
put a<'Small stick through the centre of an 
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apple, and call th&'stick its axis. Now, turn ' 
the stick round, and see the apple turn with it. 
Very well! The apple turns found on its axis. 

2. In a similar manner, each of thfe planets 
turns round upoh its axis. The earth turns 
roundupon its axis every day, or once in twenty- 
four hours. Some of th^ planets’tum Vound.^ 
upon their axes in a shorter time than Tiiff' 
earth, and some of them ift*a longer time. 

3. Now, suppose you*take an apple, and tie 
a string to the stem of *it, and whirl it about 
your head. We will call the circle, or path in 
which the apple flies ^bout your head, orbit. 
So, if you whirl it swiftly, the apple will go 
round in its orbit, or go round your head, a 
hundred and flfty times in,a piinute. 

4. Now the planets go round* the sun in 
their orbits, or ■ in great circles, just as the 
apple tied to a string flies round your head. 
Some of them are nearer the sun than others; 
and, not having as far to go, for *that reason 
they complete their journey round th^ sun in 
a shorter spake of time. 
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5. The earth goes round the sun in its orbit 
once in a year, or three hundred and sixty-five 
days, and the wl\oIe distance which it travels 
in this time is truly wonderful. It is more than 
five hundred millions of miles. The rate at 
which the earth moves in its path is nearly 
flfleeif hundred thousand miles a day. We, 

live upon its surface, proceed along with 
it in its jouritey; affl are therefore borne along 
at the prodigious rate «f about sixty-four thou¬ 
sand miles*an hour, di’* about eleven hundred 
miles a minute! 

6. Tliis,is truly an ami^zing subject for con¬ 
templation. While you are counting one hun¬ 
dred, you are carried through space eleven 
hundred miles! » . 


OUESTipNS. 

i. MTiat two motions have all the planets and asteroids ? 2. How 

often does the earth turn round upon its axis ? What is tlie axis of the 
eai th ? WTiat is the orbit of the earth ? Do all the planets turn round 
ii)H>n their axes in the same tii!f)e : 4. Do all the planets revolve round 

the Min infnc same time ? 5. How long does it^take the earth to go 

(‘omplet^iy round tlic suii.^ What number of miles does the earth travel 
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iu completing one revolutiotf round the sun ? How many miles does the 
earth travel in a day ? Hf)w many miles are we carried through spafe 
upon the earth in an hour ? How many in a minute ? 


CHAP. XLVII. 

PARLEY TELLS ABOUT THE SECOXnAU^’ PLANETS, OR SATELLITES, 

OK MOONS. • ^ 

1. I HAVE told you someffting about all tlu* 
primary planets, or ])lan(?ts more commonly so 
called; but l*have not }'et told*you about the 
secondary planets, or moons, or satellites, or 
attendants upon som&of the primary planets. 

2. A satellite is anything that follows or 
attends upon another. 'J'he ihoort is called a 
satellite because it follows or attends upon 
the earth. 

3. The earth is not the only pladet that has 
a moon, or satellite, br secondary planet to 
accompany it. Jupiter has four, Uranus has 
six, and Saturn has seven. 

4. These satellites or secondaiy planets of 

' p 2 
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J^ipiter, Saturn, and Uranus", are called moons, 
only because they resemble the moon, which 
is the single satellite, or secondary or attendant 
planet, 6f our primary planet the earth. 

I * 

QUESTIONS. 

' What about secondary^ptanets? Satellites? Moons? 2. What 
IS a'sateUite? Why is the moon called a satellite? 3. How many 
satellites or moon^hasJupilar? Saturn? Uranus? 4. Wliyarethe 
satellites of Jupiter, Saturn^ and Uranus called moons ? 

\ 
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CHAP. XLVIli. 

• • 

ABOUT ALL THE PLANETS TOGETHER, AND ABOUT THE ORBITS 

OF THE PLANETS. 

1. I HAVE now told you about all Ihe planets* 
belonging to the Solar System. As I have told 
you before, they all revol ve*ft)und fhe sun, from 
west to east, in great circles, called their paths 
or orbits. Some of these planets *are nearer 
the sun than others. The nearest is Mercury, 
which is thirty*seven millions of milos from the 
sun. The furthest off is Herscbel, or Uranus, 
or the Georgium Sidu;, which .is eighteen 
hundred millions of luiles from the sun. 

2. These planets are of various^agnitudes 
or sizes. The smallest is Mercury, which is 
much smaller than the eartli; the largest is 
Jupiter, which is at least one thousand two 
hundred times as large as the e^arth. The 
following picture shows you the comparative 
sizes of the planets. * * 
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3. All these pfatfets, so far as known, turn on 
their axes, dr perform their diurnkl revolutions, 
in different spaces of time. ' Jupiter turns in 
little less than ten hours, which is the shortest 
time. Mars turns in twenty-live hours, which 
is the longest time i\i \yhich anyplanet performs 
its diufaal revolution. Thus Jupiter has the 
shoitbst, and Mars the longest days and nights. 
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of any of the pfanets. It appears that tbe^ 
largest planets turn, or revolve on their axes, 
in the shortest time. 

4i. As planet§ move at different tiistances 
from the sun, the orbits or circles in which 
they move are of different lengths. Conse¬ 
quently, they move around the sun in different- ■ 
periods of time. The shortest •period is that' 
of Mercury, w'hich is aobut three montlis. 
The longest period is fliat of Uranus, which 
is about eighty-four years. 

5. All the planets are round, or nearly rou ml, 
or spherical. The earth is about twenty-five 
miles further through, at the equattor, than at * 
the poles; it is not, thereforej a perfect round, 
or sphere, or globe. It 4s called a spheroid, 
by which is meant a globe or spheft-like figure, 
but not a perfect sphere or globe. It is sup¬ 
posed that the other planets also are spheroids. 

6. The planets move in their orbits with 
different degrees of velocity; those nearest 
the sun the swiftest. Mercuiy move* at the 
rate of one hundred and ten thousand miles 
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ap hour, or one thousand six hundred and 
sixty-six miles in a minute. While you can 
walk across a room, it flies two hundred miles! 

7. Vehus moves at the ra^p of seventy-six 
thousand miles an hour; the earth at the rate 
of sixty-four thousand, and Mars at the rate of 

' tlfl^fllve thousand ^les an hour. 

8. The planets being at diflerent distances 
from the sun* receive different degrees of light 
and heat. At Mercu^, the heat and light arc 
supposed seven times as great as upon the 
earth. If any of our animals or plants were 
carried from the earth to Mercury, they would 
immediately pe^sh, from the excessive heat. 
If there are .such creatures there, they must 
be imagined of diflk'ent natures from those of 
the earth. * 

9. The degrees of light and heat at Uranus 
arc assumed as three hundred and sixty times 
less than upon the earth. Even during the 
day, that iSiVhen the sun is shining upon that 
distant planet, the light, as it must seem to us 
probablb, is very dim, like our twilight. The 
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cold must be greater than we can conceive. 
Any of the plants or animals of our world 
would he instantly frozen to ^eatl\ there. 
There can be pp water there'; for ^n such a 
degree of cold, it would be instantly converted 
to ice, as solid as our rocks. 

10. You remember tijat several of. the 
primary planets have moons, dr satellites, or 
secondary planets, revomng around them. 
The earth has one, Juraer'four, Saturn seven, 
and Uranus six; in all, eighteen. 

11. Thus I have told you of the seven 
larger primary planets. Mercury, Vehus, the 
Earth, Mars, Jupiter, Satuit), and Uranus. ” 
I have told you of the £ve akeroi’ds, or lesser 
primary planets, counting* • the planet so 
lately discovered by Cacciatore." I have also 
told you of the eighteen satellites or moons 
which move in their orbits round their several 
primary planets; and 1 have told you of the 
two great bright ring^ .which move round 
Saturn. 
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QUESTIONS. 

1. In what direction dc^ all the planets revolve round the sun ? 
Whi(d\ jilailet thd nearest to the suu ? Which is the furthest from the 
sun? 2. Which is the sttmllest planet? largest? How’ much 

larger is Jupiter than the Earth? 3. How long is Ju])iter turning 
on its axis ? How long is Mars ? Which planet has the longest days 
and nighty and whjch the sliortest ? 4. How long is Mercury revolv- 

j^oimd the sun? Is Uiis the*shortest period? What is the longest 
'revoluTion round the sfin? i. Are the orbits of the ])laiiets round? 
What figure are they ? Are the jilanets round ? Why is tlic earth 
called a spheroid ? 6. Do aff the planets move with the same velocity? 

Which planets move the swiftest ? • How far does Mercury travel in an 
hour? In a minute ? 7. Hoa» fir does Venus travel in an hour? 

How far does the earth travel in an hour? Mars? 8. Have all the 
planets the same degrees of heat and cold ' Wliat degrees has Mer- 
eiiry? What would happen to our animals or plants, if they were 
taken h) Mercury? Could the same creatures live in Mercury, that 
live, on the earth? Q. What of the light and heat at Uranus? 
Wliat would become of animals or plants in Uranus? Can there be 
any water there? 10. How marfy satdlites, or moons, or secondary 
planets, are there in th8 S6lar System ? What planets do they 
belong to? * 
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,.CHAP. XLIX. 

ABOUT THE ORBITS OF THE PLANETS. 

1. I MUST not omit to you that thex)cWts*‘ 
or paths in which the planets* move, are not 
perfect circles, but on the contrary, arc all 
elliptical; that is, they are a little longer one 
way than tlie other. The following are pictures 
of a circle and an ellipsis. The ellipsis shows 
the form of a planet's orbit. 
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Oval, or lElIipsis. 

✓ 

2. The planetary orbits, as I have told you, 
are ovals, or ellipses; and it is in that elliptical 
figure alone, that either the primary planets 
round the sun, or the moon or other satellites 
round the earth, or round the other primary 
planets, do really-lnove. The sun, or earth, or 
other planets,* (s) is not really the centre (c) of 
their motion, or of their orhit^ a d b e ; but is 
always far away upon one side, as s c, or else 
far away upon the other, as c a; and it is from 
this same figure of t|i^ planetary orbits, that 
the plandls, primary, and secondary^, are alw'ays 
varying, as they perform their revolutions, their 
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distances from the*sun, or from the planet^ 
round which they revolve. 


n 



3. You can easily djjcefo, for e.xample, that 
when a planet is at a or b, it is much nearer 
to the sun, or the eaitli or other planet, s or s, 
than when it is at 0 or e. 
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CHAP. L. 

ABOUT COMETS. 

1. I HAVE told you of thirty heavenly bodies 
re .'olvihg round the .sun; that is, of twelve pri¬ 
mary planets, and eighteen moons, satellites, or 
secondary planets. But these are by no means 
all the bodies belorging to the Solar System. 
It is even probable, that there are still many 
planets, whose size is so small, or their distance 
from the 'earth so great, that they have not yet 
been perceived. We must certainly add, how¬ 
ever, those that are amoijig the most remarkable 
of the heavenly .bodies, and which we call 
comets. These appear like feeble stars, with 
fiery or at least luminous appendages. Sonve- 
times these appendages are faint in light, and 
short in length. Sometimes they are so long 
as to reach half across the sky. The tail of 
a comet :,ecn in the year 135 of the Christian 
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era, is said to have been as long as the Mil|^y^ 
Way. 

2. Sometimes comets appoar very small, and 
like dim stars. Sometimes they arfe larger, and 
it is recorded that they have been seen as large 
as the moon, and even as the sun. Like the 
planets, they belong, as .1 have said, fo_ tj^ 
Sola^ System. 

3. Comets appear onl^^occasfoually, or at 
certain intervals of timC, ciqbracing a greater ^ 
or less number of years*, i, however, have seen 
several. When I was a boy, I recollect that 
there was a very brilliant comet. Many people 
were very much alarmed, for.fear the world ' 
was to be burned. I remember tp have heard, 
of an old woman, who droiiyied herself, be¬ 
cause she was afraid of being bunied to death 
by tlie comet! • 

4. Comets revolve'round the sun like the 
planets, except that their orbits are far from 
being so nearly circular, but on Che contrary 
they are exceedingly elliptical, or of aij oblong 
oval. Some of them pass round the !?u\i at a 



224 parley’s tales of 

Vsl|orter distance than Mercury, and then shoot 
through an immeasurable space, even beyond 
the orbit of Uramus. Most comets we know 
so litde >of, that when they disappear it is 
impossible to ,tell when or whether, they will 
return. There are a great many comets} five 
hiindted are recorded as having been seen since 
the 'b^inning of the Christian. era; tl^t is/ 
within the last onie' thousand eight hundred 
and forty-one yeap. ' 

5. Comets,youwill remember, revolve round 
the sun, and form parts of the Solar System. 
Some are ^supposed to be but a few years in 
performing theif revolutions, and others several 
hundred years. 

6. Many compts ,are always invisible to the 
naked eye. ••It is believed that,.visible or in¬ 
visible to the naked eye, at least two comets ap¬ 
proach the sun, and make their circuit round it, 
within the period of each year. Tlie telescope 
discovers to us this real frequency of comets. 

7. Of the extraordinary figures of particular 
comets there are numerous accounts. What 
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you see is part of that of the celebrated comet/ 
of 1680, as represented by M. Leminonier, in 



which you observe the nucleus or tlisc, and 
part of the lengthened tail. ^ , 

8. The figure over leaf is that of the comet 

9 ifa 

of 1741<, according to M. Chezeaux; and one 
of the most remarkable lippnreco’rd. The tail 
is divided in^p six branches, ml diverging like 
the sticks of a fan, and between them the stars 
are visible. Remarkable, however,'as was the 
figure of this comet, I wish you to take par¬ 
ticular notice of it, because of its resemblance 
to the telescopic accounts t>f the comet.juf IS.J.I 
and 1886. ' 






















0. “llic nucleus of the comet, and the roots, 
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a%it vrei^ of the tails, appear'io that part ^f' 
the .%ure which is only outlined. My little 
readers must suppose a vast space in the hea> 
vens, between the upper part of the*oiitlines 
and the^nished ends of the tails. These, how> 
ever^ in; t^is comet, were only reckoned at a 
length of thrfty degrees; •whereas,* the simple 
tails of asany have exceeded sixt^' degrees, 
and even ninety. 


QUESTIONS. 

1. What are among the most remarkable of the heavenlj bodies: 
How do comets appear? Ar% the tails of cometsJongi or short: 

2. Are comets of different sizes? 4. Do comets revolve round the « 
sun? What is the form of their orbits? Wflht is an elliptical orbit; 
How near do comets come to the sun? To Vhat distance from the 
sun do they sometimes go? Do we know |jauch of oomets? How 
many of them have appeared in the la^t one thousand eight hundred 
and forty-one yearf? 5. Do comeU form ]Rirts of the Solar 
System? 
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CHAP. LI. 

SOMETHING MOKE AnOTjil'|COMRTS. 

1. C OjAiets, or cometary sfars^ have their name 
from the word coma^ signif3nng ‘ihair;*’ so that 
tifte Teal meaning oT the word cornet^ is ^%airy 
star.” But again, by ‘‘liair,” in speaking either 
of a comet, or of^lie«sun, is meant ift rays of 
lighty or tilt light whith either appears to issue 
from it, or by which it is surrounded. It is 
because of the rays of the su/iy that Apollo (the 
personification of the sun, or the sun spoken of 
as if it were a man or person) is said to have 
vellow or golden hair'. And thus it is that vou 
must unders,^and the name of “hairy star,” and 
the expression of the “horrid hair'' of a comet, 
when Milton says, that .Satan 

-“like a (Vmiu’I burniMl, 


That hre the length ol Oj)l\iiu'huj>^ 

In th’ Arctic .skv, and from his horrid Aair 
^ Shakes pestilence and war;”— 

* The name of a oonslcllation. 
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where, also, you find an allusion to the super-* 
stitious belief in mischievous influences from 
conjets. 

f m 

2. But this AyjV or spreading light, of a 
comet, is seen, at different times, in very dif¬ 
ferent forms and directions, and is therefore 
very difTerenuy named. Ytyi know the nuj;pe''y 
rhyme— 

“ I saw peacock with a^cry 


I# 4t ' • 

and here, the tail, otherwise called the train, is 


the name given to the hair or light. But the 
same light is otherwwe called the Imml; and 
thus comets are sometimes spoken ot\ not as 
tailed stars, but as hearted stars, ^ 

S. The reason why the •spreading light, or 
spreading hair, of a comet, is sojiifitimes called 
its tail, and sometimes its beard, is (as I have 
now^ led you to guess^ that it sometimes goes 
before, a)id at other times behind; and it is the 
cause of this change in the direfction that I 
am now go'njg to explain. A comet u always 
either approaching the sun, or else goifij^ from 
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' iV. but, wliichever of these two ways it moves, 
its spreading light is always upon that side 
which is turned .from the sun, and not upon 
the side nearest to it, That^is, it never points 
toward the sun, but always away from it; so 
that it sometimes comes h^re the comet, and 
sometimes /o/Ws ^er. 

4. For the “present, yon must suppose that 
every comet Is in itself a globe or baJl^like the 
sun or moon, or Ijke ^ny other star or planet; 
including the earth, our own ball or globe. 
Now these balls or globes of the stars, and 
planets,' and comets, are< likened, in our ima* 
gination, to human or other heads; though, in 
respect of a xmm'et, thp head is also called the 
nucleuSy or kernel,'or tliat essential body, or 
comet properly so called, to which the rest 
belongs. See, then, as a comet goes round 
the sun, with its hair or spreading light always 
pointing atvay from the sun, how various its 
position will seem to us to be, in respect of its 
own nucleus or head. 'For, here, a being the 
sun, d 4 comet approaching the sun, and c the 
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same comet depa^ing from it; then, the comei 
as represented at b will be said to have a tail, or 



hair, or tai^ or train of fight behind it| nucleus, 
or head, or bodyj while the same eotnet, as 
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represented at c, will be said to be bearded, or 
to have hair projecting in front of the nucleus, 
head, or body, ov^hin. For, to our eyes, the 
first will •seem to follow the comet, and the 
second to come before it. . 

5. Nor are these two aspects the only ones 
in..whi‘ch the same <j.cinet, in difFcft'ent parts of 
its course, can*sh6w itself to us. We may see 
it, (as at D artd e, or at any point between b 
and c and c and B,)'forhshortened more or less, 
and showing neither at one end nor the other 
its spreading hair or light behind it, but (more 
or less) it will seem to bo around it; like the 
rays of the sun (wound the sun, or like the tail 
of a peacock*, in the s^jeond of the following 
three positions: fer,.here, a and c will repre¬ 
sent the two side views of the same comet, and 
B the front; while, if we had a back view of the 
.same bird, with its heswi or'body visible through 
a transparent tail; then, these front and back 
views (b and its companion) would answer to 
the hgui'es D and e in my diagram,, and show 
us whfcn the spreading hair or light of the 
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comet (spreading much wider, and higher afid 
lower, than the head or body of the comet) 
would seem to surround it, like what we call a 



ABC 


glorjf, or like the constant hair ov^n^s of tlie 
sun; as well as suggest to us, through all the 
points between, how i^ niiglft appear more or 
less lengthened, or more or less circular. 

0. But this leads us to the understanding of 
other names of’ comets. Soitietimes, they are 
neither called bearded nor yet said tc have 
trains, or trails, or tails, but are spoken of as 
blazing stars, without more particular descrip¬ 
tion; and khis is moue convenient when their 
spreading hair or light neilheryoZ/ojOA’ tliSin, nor 
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comes before; but appears to surround them 
like a man’s hair his head, or like his mane the 
head of a lion, or iike its rays the sun itself. 

7. Comets*' have also been seen without any 
tail, beard, hair, or coma, whatever. 

8. It has long been known that the tails of 
comets consist but ^ their vapoUry and trans¬ 
parent substance, through which the stars 
behind them 'inay oe seen. 

9 . But the heads or nucleuses of comets 
appear, at least in some instances, to be 
equally transparent, showing the stars through 
them. • « 

" 10. It also appears that the light of comets, 
however effulgent in i1;self, shows dimly when 
brought into contrast with the light shining 
from a star of even the ninth magnitude. 

11. According to M. Arago, more than 
seven millions of comets'are continually pass¬ 
ing and repassing across the planetary orbits 
of our system. 
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CHAP. LII. 

ABOUT I1ALI,£Y*S COMET, OR THE COMET 0]i#]835^AffO 183C. 

1. The comet which, in confonnity with the 
calculations of Dr. Hailey, appeared in 1835 
and 1836, w&s of high impj^rtance tothe CQmetic 
branch of astronomy; but, to the naked eye, iP 
had little either of that sptendofir, or that sin> 
gularity of figure, why?h have so much contriv 
buted to make th’e history of comets generally 
striking. 

2. Its importance consisted in>tht verifica¬ 
tion, by its appearance at that particular time* 
of the calculation of pr. Hhlley, from whose 
name it is called Halley’s Gomet. 

3. Its appearance, in confbrtnity with the 
calculation, supported the doctrine, that comets 
are permanent bodies, and move in fixed though 
eccentric orbits, and are not of the transitory 
nature of meteors, as many had'come to sup¬ 
pose. On^hat account, the year 183^had been 
looked forward to by astronomers with ^xtraor- 
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ctiriary interest; and, whether the calculation 
was to be successful or to fail, had been called 
“an epoch in astronomy 

k Dr. Halley was a man of the most brilliant 
and diversified capacity and acquirements, who 
lived in the time of Newton. He died in the 
year 1742; but, uppn astronomical {^rounds 
which were offered by Newton, his study of the 
cometic phcnomenamad led him to believe and 
publish, that the comets of the years 1456, 
1531, 1607» and 1682, were returns of one 
same comet, thus periodically seen at intervals 
of either seventy-five or seventy-six years; or, 
in other words, thus performing its revolution 
round the sun,in one or other of those periods. 

5. It fol lowed, thafohe predicted its returning 
again in the yeVir 1758, or 1759; and it actually 
did return and become visible at the end of 
December, 1758; and reached its perihelion 
on the 12th of March, 1759. 

6. Its reappearance in the year 1835 was 
exactly at the time, and in the very ]>lace, 
assigned to it by the astronomical prediction; 
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and its actual artivifl at its perihelion* a littjp 
before noon on the Ibtli of November in that 
year, differed from the comj)uted time only 
by a small number of days. 



7- “Thefulfilmentof^tljeastronoinical predie- 

* For tht* uu^oiin^? of the worJ" peri/ieHun, ftphoHuf, unrlt'/is, 
st'f the notuH a little further on. ^ 
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t^on,” says a writer whom i havebeforequoted, 
“is truly wonderful, if it be considered that the 
comet is seen only a very few weeks during its 
passage tlwoirgh our system, and that it wanders 
from the sun for seventy-five years, to twice the 
distance of Uranus. This enormous orbit is 
four tiines lohger than it is broad; its length is 
.about three thousand four hundred and twenty 
millions of miles, orfdbout thirty-six times the 
mean distance of the earth from the siin. 

8. “At ifs perihelion, Halley’s comet comes 
within nearly fifty-seven millions of miles of the 
sun; anft at-its aphelion it is sixty times more 
distant. On acqount of this extensive range, 
it must experience sixty times more light and 
heat when nearest to the sun, than in the remote 
point of its a^bit. In the one position, the 
sun will seem to be four times larger than he 
appears to us; and at the other, he will not 
be apparently larger than a star.”* 

9. In poiat of figure, and as seen by the 

^ Sbmerville’s Connexion of the Phygical Sciences. 
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naked eye, or eveft by the help of ordinary tele¬ 
scopes, the appearance of this comet in 1835 
and 1836, (for the same comet has different 
forms at its different appearances,) (lad little 
that was remarkable; or, in other words, was 
of the more accustomed kind. But, to astrono¬ 
mers, both in»tlie Northerp and in fhe Southern 
hemispheres, it presented* very peculiar and , 
interesting sights. 

10. On the first appearance of this comet, 
early in the month of Abgust, 1835, it seemed*’ 
merely a globular mass of dim vapour, without 
a tail. According tg observations pf Valz, 

at Nismes, this vapour-like oi; nebulous body,* 
which was the comet, increased in magnitude 
as it approached the sun bpt no other comet 
upon record, ever exhibited su(^ sudden and 
unaccountablechangesofaspect. The nucleus, 
which had become dear and well-defined, like 
the disc of a planet, was seen, upon one occa¬ 
sion, to grow apparently larger, as well as less 
bright, in the course of 3 f^w hours. But, more 
remarkable than even this, was its sudden dis- 



21.0 


olay of luminous branches or sectors, diverging: 
from the nucleus through the beard or nebu¬ 



losity which surrounded it. M. Struve de- 
scribesF the nucleus, as seen by him in tlie 
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beginning of Oct&bel', elliptical in shape, andL 
like a burning coal, out of which there issued, 
in a direction nearly opposite^ to that of the tail, 
a divergent flame, varying in intensity, form, 
and direction; Appearing occasionally even 
double, and suggesting the idea of luminous 
gas bursting from the nucleus. On one*occa¬ 
sion, M. Arago saw three of thesJe divergent 
flames on the side opposittito tlie tail, which 
latter th*ey greatly excefedod in brilliancy. 

11. Hevelius describes an appearance of this 
comet precisely similar, ,at its approach to the 
sun in the year iGSg; and something of the 
same kind, in another comet, Jias been shown • 
in the figure in my preceding* chapter. 

The appearances of I^alley^s comet in 
tlie Southern hemisphere, on its«rctuni from 
the sun in 18SG, are described with very 
similar circumstances* to those observed in the 
Northern, in the autumn of 1835. 

13. “ I am sure,” says Sir John Herschel, 
(writing, in tlic middle,df 1830, from tjie Cape 
of Good Hope, to AL Arago,) ‘^you •w’ill be 

•II 
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eii^terestcd in learning tllat 1 have here been 
favoured with a long and beautiful exhibition 
of the comet, on, its return from the sun. It 
was in'sight* from the 24th of January till the 
.5th of May [1836.] In its'passage from its 
perihelion,* it must have been seen with great 
difficulty in Europ<i, for its physical aspect 
was quite changed [from what it presented on 
its a})proach.*] F(Sr' a long time it had no tail j 
the parabolic envclopfc of the head was formed 
with such Wonishing rapidity, that its visible 
volume more than doubled in the space of 
twentyjbiu' hours. I may say, without ex¬ 
aggeration, that I saw it augment; for, on the 
morning of the 26th of January, on repeating 
niv niicrometric. observationst of the well 
defined part^after an interval* ot‘ three hours, 

^ Perihdion id the name of tluit point in the orbit of a planet whicli 
IS nfaratl to the snn. It is formed fftin two Greek words; near, 
and fieHos, the sun. Aphelion is the name given to the i)oint exactly 
opposite to the perihelion; or that at which a jilauet or eomei is f^rtlle^t 
from the siia, or at its greatest distance. 

t -U(!tv’o»*e/irt>obscrv.'inons''v*ro ob.servations made with nmicronfeter. 
an 'n-«trnnio..t for measuring shmll spaces; of which'.he name derived 
froui the Greek micros, small, uad 7neir<m, a measure. 
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I found an increase* in its linear dimensions 
equal to a sixth-part of the whole! This ex¬ 
traordinary dilatation continued, and the 
paraboloid became so large and Ufstreless, 
that it at length entirely disaj)peared, leaving 
only the nucleus and the tail of the star.* 
Another, an^ a singular; peculiarity, w*as the 
existence .of a very small interior comet, 
having a head and tail cb^iplct®—its nucleus 
was thitt of the generj;^ mass. This cometic 
nucleus dilated less *r&pidly tlnfti the en¬ 
velope; and at the end of the jreriod of 
being visible the tjiiil itself bec^mq imper¬ 
ceptible.” , 

I t, This, then, is the first-comet of which 
at least the moderns* hjiv^ established the 
reality of the periodical returr)*;. It is also 
the first comet .of which the elements or diKS- 
tingiiishing characters have been determined 
from observations made in Kuroj)c; for, 
although the comets which ajrpeared in the 

* The word wcleux jiroperly means a kernel or al.so any¬ 
thing about wliich otljer things are gatliered. • * 

p ,'2 
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.y^nu's 24-0, 539, and 887,' of'the Christian era, 
are tlie most ancient of those whose orbits 
have been traced, their elements were com¬ 
puted from Chinese observations. 

15. Authentic records of* Halley’s comet 
extend backw'ard only to the year 1456; but 
there arc traces that are probable, though not 
absolutely cortain, to periods before the 
Christian eri*. r ' 
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CHAP. LIIl. , , 

ABOUT SIlOOriNG Oil FALMNG STARS. KNLAIKU:!) lOKAS OK Tllh 
SOLAR SYSTEM. THE NOVEMBER ASTEROIDS. 

1. We might ^low think thjt wc had done;, with 
our outline* of the bodies coinpdsing the Solar 
System \ and this, till vcry^lately, would have 
been the ease. The siy*! tlie })rimary planetSH. 
secondary planets, satellites, or moons, and the 
long list of comets; these, till very lately, 
composed what wasf regarded as^tlwe enlire 
assemblage of the Solar System. Much more,’ 
however, is at present .talked of5, and, as it is 
always my wish to make my little readers 
accpiainted v'^ith the veiy newdSt, as well as 
oldest particulars of knowledge, or of what is 
received as knowledge; I have some remark¬ 
able statements to make, though without 
answering that at least part of them will not 
hereafter be disputed^ if not entirelyce^ected. 
In natural history, as ,irn natural philosophy, 
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s.n'1 in many other, branches of human science, 
it is right that tho,se little ones should know, 
how often things v/hich are for some time sup¬ 
posed to* be 'certainly true, come, at another 
time, to be considered as certainly false. 

2. I hardly believe that such as listen to me 
can find, in any other book, so many hints 
about the rich6s that are contained 111 the hea¬ 
vens, or in the total ethereal space, beyond the 
. simple list of sun, moon, and stars. But, if 
some modern astronomers are right, there is 
still more to add. “A new planetary world,” 
says M. Arago, “begins*to open upon us!” 
Lately, accounts of vast showers of shooting 
stars, observed in many parts of the Northern 
Hemisphere, (including Europe and Asia, as 
well as America,) and always on or about the 
same day of the same month; and these ac¬ 
counts have given encouragement to a belief, 
that there exists in the Solar System a zone of 

4 / 

millions of minute planetary bodies, revolving 
in groupr around the sun; one of which groups, 
under concurrent circumstances, -meets the 
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earth on its revolutirfn in its orbit, at the poin{ 
which it passes yearly between the 11th, 13th, 
or 14th of the month of November. 

3. The possible existence of oJher,iTiembers 
of the Solar System than those so long familiar 
to us has been readily admitted. Planet alter 
planet, and cjomet after eomet, is*8ucceSsively 
discovered^ Besides the little planet disco¬ 
vered by Signor Cacci!i?ore m 183t), M. 
Wartmann, of Geneva,* rcj)ortcd, in 1831, li^ 
observation of a celestial body which had the 
appearance of a star of the seventh or eighth 
magnitude, but which moved lilgi planet; 
and which, having lost sight of it through 
cloudy weather, he has never yet been able 
to behold again. Haviijg laid down, upon a 
sheet of .paper, the positions of certain stars 
near which the planet Uranus was to pass, he 
saw, on the followiifg night, that one of them 
had changed its place. He watched its mertion 
for two months, during all which time it con¬ 
tinued its progress, x^liicli was in th^ contrary 
direction to the order of tjie signs of tlve^odiac. 
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It remains to be known, whether this, too, is a 
planet to be hereafter added to our histories. 

4. Laplace believes the attractive power of 
the sun to ^11 a spliere, of’ wliich from the 


centre to the circumference is a distance of a 


hundred millions of times greater than the dis¬ 
tance of the sun from the earth.- liemember 


that this lattep distance is ninety-five millions 
of milesj making,,of the whole, ninety.five 
hundred millions of-miles. But Uranus itself 
is only nineteen times more distant from the 
sun than even our distant eartli; while the 
solar attraction continues beyond Uranus itself 
eighty-one times the distance of liie earth! 
Here is ample room, then, both within and 
without the orbit pf Uranus, for the existence 
of members of* the Solar System- with which 
we are still entirely unacquainted! There inay 
be both small bodies and large, belonging to 
the Solar System, never yet hitherto disco¬ 
vered from the earth, and which must continue 

c 

imdiscov^Tod from it for ever! , 

5. But M. Arago lias fancied the discovery 
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of new millions of at least sn\all bodies. I In^v® 
told you of that gentleman’s estimate of the 
comets of our system at a Dumber exceeding 

seven millions, and now I arii to# add," that he 

• * • 

believes we have some countless millions of 

small planetary bodies; primary but mjnute 
planets, moving, in throngs, in a single .orbit 
which surpounds the sun! 

6. The belief of M. Arago ariSts out of some 
late observations of aij*amnial appearance c£ 
shooting'or falling stars, now spoken of as the 
annual appearance of the “November Aste¬ 
roids.” Now of this lera goingto tell you more. 
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GHAP. LIV. 

I 

SIORK ABOTTT shooting OR FALLING STARS.. ABOUT STAR-JELLY, 
OR STAR-SHOT, OR NOSTOC. ABOUT FIRE-BALLS AND AEROLITES. 

' * 

1. Yqu have often seen shooting o” falling stars. 
Perhaps you ha,ve seen sky-rockets also. If you 
have, you mky also' have found some small 
. ’’osemblance betwcevi the two; for, at least, the 
shooting or falling stars, after running, for an 
instant, through the sky, appear to burst in 
the air, and to disperse themselves in shining 
'sparks, which soon fade and vanish, or become 
extinct. 

2. Perhaps you Itave even run to the spot 
where you thought 'the extinguished sparks 
must have fallen, in order to find their sub¬ 
stance ; as, perhaps, you' have also run after 
rockct-sticks, toward the spots where they 
have seemed to fall.. If you have done none 
of those things, at least others have done so, 
both beiore and sintfe you were born! ' 
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3 . But, tliough we know .the appcarance^of 

these shooting or falling stars, what, in reality, 
are they; and of what nature is the substance 
which it has begn supposec^ polsibltT to find 
and pick up, atler it has fallen, and become 
dark and cold? ^ 

4. These Imve long be(?i| subjects of dif^prent 
opinions, though never, till now, bf the opinions 
lately ajlvanced. Shootingw falfing stars have 
generally been held as,Ap Tatars at all, but only 
meteors; or bodies which belong to the atmo¬ 
sphere of the earth, 

5 . I must mention them again, and* more at 
length; but as, at present, some suspect them* 
to be really stars, or aj least*plaiietary bodies 
of our system, 1 am obliged*to speak of them 
in the very Tales which you ari? reading. 

6. Shooting or falling stars have been consi- 
dered meteors. Fiery meteors are exha¬ 
lations from the earth, and move only in our 
atmosphere, and not in thegreat heavenly space. 
They are aU^ays seen, and sometimes iMiardalso, 
to explode; and the cxpjomoii is often known to 
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be followed by the fall of meteoric stones: the 
whole, as to the manner, (though upon a scale 
so immeasurably larger,) like the explosion of a 
sky-rocket, a>;d the fall of its sparks, and paper, 
and stick. But I must add no more to the 
■histoiy of meteoric stones. 

7 . Fiery meteors of large sizes are called fire¬ 
balls, but these arc of rare appearance. Those 
comparativelysmalkarc frequent, and are called 
tailing or shooting Stars; and while, from the 
explosions of some at least of the fbnner, we 
derive the earthy and metallic substances at 
present called either aerolites or air-stones, or 
meteorites or meteoric stones; the multitude, 
if not the philosophers themselves, have some¬ 
times fancied that, «r.« io their substance, the 
latter fell upon the earth in the shape of a 
gelatinous or jelly-like substance, which has 
been called “star jelly” and “star-shot;” and to 
find which, at the supposed falling or shooting 
of a star, boys and jnen have run, just as we 
now see ^hem run to find a rocket-stick! 

8. A gelatinous Substance is occasionally 
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found on the grass,* and even sometimes ot} 
the branches of trees, the origin of which the 
modern learned do not ascribe either to stars 
or' to meteors; but which tl|cy are cjwided as 
to regatding citdfer as an animal or vegetable 
production. The vegetablists name it tremella 
nostocli,* and saythatitiiyifungouS plant? quick 
of growtli^ and of short duration, but of which 
even the seed has becn*iJiscovcred; but the 
animalikts, tliough diffesing from cacl) other m 
subordinate respects, agVee in aftintiing it to be 
tlie altered remains of deadyrwgs. “The quan¬ 
tity of jelly,” says onp of these, “ju’pduced from 
one single frog is almost beypnd belief; Cvei> 
to five or six times its bulk when in a natural 


state;” that is, when thb frog is in* a living state 
—as the wrifer means tq exjire.'is himself. 

9. 1 am not.about to fix the origin of this 


* r)r nosiot; for nosforh has been rt‘jirovt*d as a wronq^ .spelling. 
“Tremella, in botany,'* says Withering, “a gctiu.<» of the class cryplo- 
gamia, order algae. Treiiiella-no.st{ic is not uncoicitnoii after rain, in 
gra.'^s-tields and gra\i*l walks, and is^'uli^arly sujiposed to be the remains 
of a meteor ortfallon star." ^arwiji, as 1 shall meniion^jiiesently, 
keeps wits origin, frogs. 
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substance, but only to confirm what I have said 
of its anciently supposed origin i i meteors, if 
not in stars. “There is found on the grass, by 
sides of rivera,” '^ays an animalist in this con¬ 
troversy, “large lumps of a kind of dusky jelly, 
of which the common people have an idea that 
it drdps froni the star;^, and call i^, if I mistake 
not, star-jelly.’' 

10. “In thenoitfj' of England,” says another, 
“this substance is,generally known amongst 
the country-people by the absurd name of 
fallen stars.”* 

11. “ Erpm a child,” cpmmences a third, “ 1 
.remember seeing the meteors shooting in the 
air, which appearance, by my comrades, was 
called star-shooting^ nelieving the stars no 
larger than t^ieir apparent magnitude. This 

’-like substance was believed to be the dross 
of‘ these meteors, and took the name of siar- 



s/iot, which ])assed for certain with me till I 
had arriA cd at the age of twenty-four.”t 


IJ 

* Gout. Mag. 1793. p. 1^37. 


( 

t Gent. Mag. 1770. 
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12. Such, in Efngfend, and throughout thg 
world, wer^some of the notions entertained 
concerning shooting or falling stars, and con¬ 
cerning their supposed material aiyi immature, a 
very few years r/^o; and I think it will amuse 
you to contrast their humility with the exalted 
character w'lijch is just how assij^ned tdT)oth. 
From ex])i.ring in a substance which iniglit be 
mistaken, either for a veJ^Stablerfiingiis, or for 
the remains of a dead frc^, they arc nowndevatQjl 
into planets; and from resemblance?; to the pro¬ 
ductions of the tire-workmaker,born and burst¬ 
ing in the air abov« us, and to bj.^ pjcked up 
over the next stile; we view' them now as celes* 
tial bodies, whose pro})er orbit surrounds, not 
even the earth itself, nutth^' same sun wdiich 
is the centra of Jupiter, iSaturn^and Uranus! 

13. The veryleanied, indeed,even at the time 
referred to, had no IJIelief (it is just possible) in 
the story of the nosfocy whether that substance 
were animal according ^o j?oine,*or vegetable 
according jto otliers. /fliey thought, most of 
us, (though without bein{|very learned,)till this 
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twelvemonth past have cdtitiliued to think, that 
the shooting or falling stars weie meteors — 
fiery meteors—fiery exhalations, and chemical 
combinu'tions in tiheatmosphere; inflammations 
of hydrogen gas, or substances Somewhat of that 
nature. They likened them to the Will-o^-the- 
wisps,'or i^nesfataiy orwild-fires of thcmarshes; 
and still, to aP these sliining appearances they 
were fond of^ attribftting what theV called an 
“unctuous or fatty.substance.” Hei'e, then, 
was the opening for tne persuasion, that in the 
substance called star-shot, or star-jelly, or 
nosfoCy was found a substance, which, if not 
really “unctuous or fatty,” was yet the real 
substance of a shot or fallen star; and here 
(even its starry origin became doubtful) was 
still a substavice of* which it was disputed, 
wliether it were vegetable, or derived to us 
from trogs? The philostbpher and naturalist, 
Dr. Darwin, held to the frogs. 
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SHOWERS OF SHOOTING OI» FALLING STARS 


> 

IepoiA'ed 


HAVE BEEN 


SEEN AT BOSTONt AND IN OTHER PARTS OF NORTH AMERICA, ON 
THE THIRTEENTH AND FOURTEENTH OF NOVEMBER, 1833. OTHER 


EXAMPLES OF THE SAME OH SOMEWHAT SIMILAR PHEN01»|JCNA, IN 
THE SAME AND INVlTHER PLACES, l^^ARS, AND MONTHS. 

• > 

1. For three or four yeaTs^ new^ has reached 
us from* the United States of North Americ^ 
tliat in a large part of tlife country, in the mid¬ 
dle of the month of November in each year, 
and generally upon t^e same day of the month, 
(that is, upon the night of the thirteenth, or. 
morning of the fourteenth day,) whole showers 
of shooting-stars, illurffinating all the atmo¬ 
sphere, have heen seen dyring tlje entire night 
and longer. 

2. As to their numbers, as reported to have 
been observed at Boston, in November, 1833, 
they are said to have succecxled c\iich other so 
instantaneously that it impossible to count 
themj and the most meperate estinuiSe calls 

• s I 
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_,them hundreds of thousands. They were so 
numerous, and showed themselvds in so many 
quarters of the heaven at the same time, that the 
attempt, to reckhn them were only the roughest 
guesses. At tlie Observatory,iheir number was 
considered equal to one half of the flakes of 
snow” which fill the air during, an ordinary 
fall. ’ When their numbers were diminishing, 
six hundred and fifty were counted in fifteen 
minutes, in apart of the heaven which did not 
comprise a tenth part of that visible horizon 
which was filled with them; and these stars 
did not ainount to more tJian two-thirds of the 
-whole number seen, which was at least eight 
hundred and sixty-six; giving, for the whole 
hemisphere, eigl)t t)iousand six hundred and 
sixly. But the displiay was incessant for seven 
hours; and this number, taken when the num¬ 


bers were moderated, but multiplied by four, 
gives thirty-six thousand six hundred and forty 


per hour, or- per sixty minutes; or two hundred 
and forty thousand fot the whole seen at one 
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3. The phenoftierton presented itself along 
the whole rastern coast of North America, 
from the Gulf of Mexico at least as high as 
Nova Scotia, from nine o’clock ip the* evening 
till sunrise; and, in some places, in full day¬ 
light, till eight o’clock in the morning. 

4. Over a sjill larger surface, botli in AiSerica 
and Europe, these thousands of ehooting-stars, 
with larger bodies ainon^tthemr were seen in 
November 1799, the first, date at which thay 
are thought to have been recently Inentioned; 
but not again till November, 1831, or after an 
interval of thirty-twg years. , . 
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. CHAP. LVI. 

♦ 

SHOOTING OU FALLING STARS OBSERVED liV SIR JOHN UERSCHEL, 
AT THE CAPE OP GOOD HOPE, ON THE MORNING OF THE FOUR¬ 
TEENTH UP NOVEMBER, 1835. 

1. As a consequence of the American state¬ 
ments, our eminent astronomer, 'Mr. Baily, 
lately requested Sir John Herschel, ■who is at 
the Cape of Good Hope upon astronomical 
researches, to take notice whether anything 
extraordinary appeared ip the southern heaven, 
* in fhat part of the globe, on or about the anni¬ 
versary of the ntght in quesfibn. 

2. Now Sir John looked out accordingly, on 
the nights of-the 10th, 11th, ISth, 14th, and 
18th of November, 1835; and nothing remark¬ 
able was to be seen upon Ihe three first of those 
nights, nor upon the fifth; but at four o’clock 
in the morning of the 14th of November, the 
date assigned in North America, Mr. Stone 
(Sir John’s assist^t) suddenly exclaimed. 
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“There gORs the largest I ewr saw;” and tl^i* 
described that he had seen a inomentarv 



shining body, ■which, in the telescope, had 
seemed n(f srnaller than the planet Jupiter. 

3. Half an hour after, M. Stone again ex¬ 
claimed, “ There goes iuiothcr great oneand 
just beforoi five o’clocjc, absoluteiy^started 

from the eye-piece of tht; telescoj)e,”*says Sir 

• I 
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John himself, “ at the glare of a f uperb one! 
Stone thought it lightened, though his back 
was to it, and it ^was hid from him by trees. 
It left a narrow. Vivid, and distinctly crooked 
train, which lasted twenty seconds, and ad¬ 
mitted of being steadily contemplated. This 
meteor was equal,to Venus ['jven] at her 
brifichtest herei” 

C5 *1 ! 

4. Sir John* Hers’chel concludes his i^ccount 
with a remark, that tlje actual appearance of 
these luminous bodies in the month, and on 
the day, when he had been taught to look 
for them, was a coincidence which, though 
remarkable, he was still inclined to think 
accidental. 

5. But the statements now recited make us 


curious as to' what fcorroboratioh they have 
received from other witnesses cff those appear¬ 
ances themselves, and what tfiere is upon 
record as to any former time. 

f). We have acccuyts of this November 
shower of shooting O' falling stars in the year 
1831, bo'th from the country of the Ohij>, and 
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from the co^st of^ Spain; and each with refgr. 
ence to the night of the 13th. The second 
of .these two is from the commander of the 
French brig Le l^oiret. 

7 . In the years 1832 and 1834, the showers 
were reported from the Atlantic, from the Red 
Sea, from Switzerland, aitjl from sevei'al.parts 
of England. 

8. But l^ovember is nbfrthe 6nly month of 
the year in which thf&e* showers have been 
seen, or are to be looked for. “ It is desirable 
to make observations between the 20th and 
24th of April, as well as in Novembor; for in 
1803, on the 22nd April, I believe, front 
one o’clock in the moraing iiiitil,three, shoot¬ 
ing-stars were seen inwall directions in such 
great numbers, in Virginia and Massachusetts, 
as to be compared to a shower of sky-rockets.” 

9 . Now there has*been produced, since the 
writing of this sentence by M. Arago, an 
extraordinary extract frpm’-the pages of an 
old chronicle, actually containing aa account 
of a' shower of falling, stars, witnessed in 
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Europe, in the month of April, eight hundred 
and thirty years ago. 

10. An anonymous correspondent com¬ 
municatee the fetllowing cuyious passage to 
the French Academy of Sciences, almost 
copied from a Latin chronicle of Baldric, 
printed at Leipsic,ju 1807j “which adds,” 
says the writer, “another testimony concern¬ 
ing the occurrences of the phenomenon of 
Falling Stars. ‘ Aheady, before the Council 
of Claremont, the stars had announced the 
])rogress of Christianity; for innumerable 
eyes, in .France, saw them fall from heaven, 
as thick as hail, on the 25th of April, 1095.’” 




THEJSUN, MOON, AND STARS. 


265 


CHAP. LVIL 

OBSERVATION OP '(HE NOVEMBER ^^TEROIPS IN EUROPE^ IN THE 

MONTH OF NOVEMBER, 18,'^). 

1. M. ^Arago bestows fipon the luminous 
appearances of which *,wfe are now speakin’g, 
the name of asteroids, or stai'-like, or planet¬ 
like bodies; a name which, for many years, 
had been given aild confined tt) the §mall 
new planets between Mars and Jupiter. 

2. The reported apjMiarance of these bodies 
in North America in tnc*mOnth oi' November, 
in the yearsT831, 1832,* 1833, %nd 1831, sue-, 
cessivelyv having been the circumstance to fix 
the attention of the astronomers and philoso¬ 
phers of Europe upon their history, the dis¬ 
tinctive name of **NQVfmber asteroids” has 
also been»employedibr them; and*thiis, per¬ 
haps,' my little rcado,rs may be allowed to 
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ittidcrstand, that when they read of asteroids 
in general, the five small planets are generally 
intended; while,rfby the term “November 
asteroids,” it is the shooting or falling stars of 
the month of November that are spoken of. 

3. ^ye have no similar report from North 
America since the y-ear 1834; bnt since that 
year (chiefly through the zeal of M. Arago,) 
much has been collected and published in 
Europe upqn the subject. 

4. It is stated that in November, 1835, a 
large and brilliant luminous body fell near 
Belley, in the department of Ain, in France, 
and set fire to a farm-yard; and that, at the 
same time, either thisoi; another, but larger and 
more brilliant than Jupiter, was observed at 
Lille, where, upon exploding, it left in the sky 
a shower of sparks precisely similar to those 
which fall from a sky-rocket. Still, there is 
here but little that resembles the American 
phenomenon, the dalp excepted; though the 
descrip^^lOii agrees remarkably with what we 
have seen relied by Sir John Herschel as to 
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the phenosnena upon the eame night, at th^ 
Cape of Good Hope. In neither, have we any 
showers of stars. 

5. Qn the night of the IStliof November, 
1836, an anxious watch for the reappearance 
of shooting or falling stars waf\ kept jit the 
Observatories, and in otfior situations, in seve¬ 
ral parts 6f France, Gefqfiany,' and Holland, 
and o|her countries of* the * continent of 
Europe; and even in Eij^and, the.Ashmolean 
Society at Oxford engaged the Superinten¬ 
dent of the Police, to look carefully for the 
event. The Supertntendent of^ tlrtj Pplice 
reported to the Ashraolean Society, that on 
the night or morning ia question, he had seen 
six of these luminous bodies; and in Holland, 
Germany, Phris, and various dther places in • 
France, numbfers, :Q*ora one to one hundred 
and seventy, but generally from fifteen to 
forty, were seen at the same time. Still, the 
American showers wqpld be wholly wanting, 
were it not that, is tlfe neighboai'l*ood of 
Tours, the country-people declared that dur- 
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ingethe night they had seen a rain of fire; 
and that, near Culloy, in the valley of the 
Rhone, the same*authorities are said to have 
reported, that through a heavy fog they saw 
lights in the heaven, sucpeeding each other 
with such raj)idity that they thought them to 
be flashes of lightning, or else a i repetition of 
the brilliant aurora;borealis which they had 
witnessed on the ifight of the eighteenth of 
October preceding. Such, as to its -dates, is 
the latest part of the history of the appear¬ 
ance of the November asteroids. 
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CHAP. LVIIL 

< I 

■ 

I I * 

M. ARAGO S EXPLANAT^ION. MU. OLM^TKl) ^ EXPlfANATION. M. 

Bior's 'suggested-* kxim.anation. the zodiacal light. 

SUGGESTION THAT SHf^lNG-STA RS, FIREDA LL.>^, AND THE 

ZODIACAL LIGHT ITSELF. ARE ALL ELECTRICAL PHENOMENA, 

• » 

AND THEREFORE METEORS ONIjT. ACCOUNT OF THIS PHENO¬ 
MENON OP THE* l.'h'H OF NOVEMBER, IHIi.'i, A** SEEN FROM 

BALTIMORE* TO NEW YORK, GIUS^TI.Y dTfFERENT FROM THE 

ACCOUNTS J?ROM BOSTON, AND EVTIRELV* IN CON IRA DICTION 

TO Till# PLANETARY FANCY. 

1. To explain tlie appearances In question, 
M. Arago offers the doctrine of which I have 
before spoken; namely, that tlipre,exists in 
the solar system a zone of millions of minute 
celestial bodies, revolving in groups around 
the sun; one of whicll groyps, under concur¬ 
rent circumstances, mi^ets th« plane of the 
ecliptic towaryd the point which the earth 
occupies yearly between the 11th and 13th 
of November. 

2. M. Arago supposes that these minute 
and multitudinous plhnfts, or whqjtjie calls 
aster-oids, are dark, and therefore-* inVisihle 
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unless they enter pur atmosphere, jvhere they 
take fire, and consume. 

3. M. Arago proceeds further. He thinks 
that the'.group o,f shooting-stars which was 
seen on the 13th of Novemberj 1834, performs 
its revolution round the*!sun in a period of 
about^one hundred and eighty-tyro days, in an 
elliptical orbit, whose major axis, or greatest 
.diameter (a b>) is one hundred and eighteen 





• • 


millions of miles; ami that Rt its aphelion dis¬ 
tances, (d and E,) at which (in^Nove^nber and 
April^ it comes in contact with the atmosphere 
of the earth, is about ninety-five millions of 
miles, or nearly the mean distance of the earth 
from the, sun. The inteiwal of non-appear¬ 
ance,’between November, 1799, and Novem- 
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ber, 1831,^ M. Arago attributes to a distui;- 
bancc of the orbit; and adds, that a simuar 
cause raay produce future intervals of a simi¬ 
lar non-appearance. 

4. Mr. Olmsted, of North America, has pub¬ 
lished some compfthensive works upon the 
American appearance of what he’denoidinates 
meteoric stars, on the IStn of November, 1833; 
and supposes it the consfic^ence of the eartlx^s 
encouiAer—not with % zone of planets —^Ixit 
with a great meteoric cloud, which he describes 
as constantly circulating round the sun. 

5. M. Biot differs^ more or less, fcoin both 
these astronomers, but approves of Mr. Olm*- 
sted’s latest opinion, cor^cerni^lg the probability 
of a connexion betwe&n, thpse stars and the 
Zodiacal,Light. M. Biol wholly inclines to the 
opinion that they belong to the Zodiacal Light. * 
M. Biot supposes the earth to meet wifli the 
Zodiacal Light; and the shooting or falling 
stars to be parts of its niptetial. 

G. The iJodiacal Li|^hh is a trian^yi^ar beam 
of light, rounded a little at the vertes or toj), 
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which, at certain seasons •of the y^r, is seen 
before the rising of the sun, and after its set> 
ting. In this eliminate (says Brewster’s Edin¬ 
burgh Encyclopedia) it is always most distinct 
about the first of March, at seven o’clock in 
the evening. 

7- It is reputed to bave been first observed 
by Descartes, and after him, in .1659, by 
Childrey; but chie^y brought into notice by 
Domenico Cassini, in 1688. 

8. At first, Cassini" imagined the Zodiacal 
Light to arise from an immense number of 
small planets, circulating round the sun; in 
vhe same manner that the brightness of the 
Milky Way is occasioned by the light of a 
great number of stars. This persuasion he 
afterward abandoned, and then believed it to 
consist in the luminous atmosphere of tlie sun. 
The second conjecture has long been univer¬ 
sally followed; but Laplace and others pro¬ 
nounce that it calmot be the true one.* 

* Yet it Btill so reprt <ent^ in many of our bool[8; as, in the 

instance ^ ^Mrs. Somerville’s Connexion of the Fiiysical Sciences, 
p. 399. 3rd Edition. 
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y. “•The greai Cassini,” say^ M. JJiot, “a^t 
Hrst conjectured, that the solar nebnle \vas 
Ibrmcd by an innumerable multitude of“ little 
planets, circulating round the sun, .like tiu* 
visible planets •J^Iercury and Venus. At a 
later period, it was supposed that it might be 
the atmosphere of the sun, but* as su^fch an 
hypothesis, will not accord wj^h any c)f‘ the 
established laws of niccli^nics,. it has been 
abandofted; and M. de ia Place concludeil, 
as Cassini had done before liim, that the sub¬ 
stance of the nebule is not the atmosphere 
of the sun, but that tjic molecules winch com¬ 
pose it circulate round this star, as so many 
planets would do, if placed at*siniilar distances 
from its centre; and if> is evident, moreover, 
that they would not be ^ustaimid without lljc 
aid of a centrifugal force, which j)revents * 
them from being prc*cipitated uj)c>n him.*’ 

10. “Cassini,” says, also, M. Biot, “dis¬ 
covered that the body of^the sun is enveloped 
by a vast ^lebiilc, simtlaV/to a whitijjh light, 
•spread circularly round him at a great dis- 
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l;fince from, but in the* direction of, his 
equator. The limits of this phenomenon are 
evidently not susceptible of any exact deter¬ 
mination*; it can only be perceived in those 
parts of the sky where the netmle is large, and 
thick enough to send forth such a quantity of 
rays a's will become visible to our eyes, but it 
is doubtless prolonged beyond the limits of 
our sight. Its geifeVal appearance is like a 
double lance-head, or«two pyramids opposed 
to each othfer, having Ithe sun for their base; 
which is merely au optical effect, produced by 
the proje^ctipn of its sensible outlines against 
the ^iky.” 

11. My little‘readers will thus perceive, 
that M. Arago ,ha§ *hot been the fii’st to 
imagine the stui surrounded by aanoving zone 
of millions of small planets; but that he has 
probably been really the lirst to suppose such 
planets f/fir/c planets, and planets dis[>laying 
light only upon the accident of their entering 


into the/itmosphere sof'the earth, apd of their 
taking fee in consequence. “ Messier,” says 
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M. Arago,states, ihat on,ihe’l7th of June, 
1777> toward noon, he saw, in the space of 
five minutes, a very large ^Dumber of black 
globules pass ovpr the sun’s disc. Were not 
these g]'obules,”*he asks, “asteroids?” 

12. There have always been difficulties 
about distingpishing fiery meteors, seen in 
the sky, from stars, and stars from fiery 
meteors, #hich last are* supposed to move 
only in the atmosphere of the earth. Comets 
were long regarded as no more ’than fiery 
meteors; and fiery meteors have always had 
some observers to contend that, tiujy were 
stars, or at least plnnetarif bodies. llaJlcy 
believed fire-balls to bv' secdiulary planets ol' 
the earth, moving round it like the moon. 

13. But a» opinion different •tiom either 1 
haye yet mentioned, is not without its advo¬ 
cates. It is, that fir^-balls, shooting-stars, and 
even the Zodiacal Light itself are all but 
phenomena of the eleefrw fluid, disjilayed at 
a great height above tl*e 4urface of earth; 

• T 2 
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and all of a somewhat kindled nature to the 
Northern lights, or Aurorae Boreales. 

14. Space does not allow me to say more 
upon th.xt subject here, nor to give you the 
very minute account which has been published 
of the shower of shooting or falling stars of 
the 13th of 'November, 1833, as seen in the 
neighbourhood of Baltimore, and thence to 
New York; all in^North America, but very 
iKssimilar to the acoounts from Boston. 




THE SIJN, MOOK, ‘ANI> STAHS. <277 

» A i 


CHAP. LIX.* 


ABOUT THI> SUPPORT ANI) MOVEMENTS ot‘ THE^HEAVENLY BODIES. 

» » 

ABOUT THE EARTH AS ONE OF THESE. ABOUT THE PERPETUAL 
ORDER OF THE SOLAR SYSTEM. 

• » 

1. While I iiave been'talking, however, of 
the sun, and moon, and stars; »f the nebules, 
planets, comets, and of afl this* multitude of 
minor celestial bodies, at'present supposed to 
be contained and moving in the heaven; and 
even of the earth itself, as contained and 
moving like the rest; your littlo minds, my 
dear and eager listeners! have been busy with 
perplexing thoughts, as to fiow^ these boilies 
are supported in the heaven, how they are 
made to • move in it, and how they are made ^ 
to .move-with regularity, and come back, day 
after day, year after year, and thousands of 
thousands of years, to the same places with 
respect to each other, anti £o the same places 
in the heavenYoi^ conclude, thal\there is 
some* power, some force, which acc(Jm})lishcs 
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dJ, this5 and you ask md, what is that force, 
that j)ower, or by what means these wondrous 
things are done?;, 

a. It If) very natural, for example, when we 
sec" or hear of even the planetS only, travelling 
so swiftly, to inquire why they always keep 
inoviijg round in tlj^’same paths? Why they 
always revolve in the same manner round the 
sun ? Why th6y do' not break away from their 
oi‘bits, and fly intd /distant and unknown 
regions of space? 

d. To these questions I might answer, that 
God keeps tliem always i4i their places. And 
this answer would be true; but yet God works 
by means. He makes the grass grow, but he 
does it by means «f sun and rain. He keeps 
the planets in" their orbits, but what are the 
means by which he does so? This is what I 
am now going to tell you. All bodies possess 
attraction; by this 1 mean, that all bodies 
mutually draw each other by an unseen power, 
called attinction. If J^ou .throw a stone into the 
air, it cdmes down immediately to the earth. 
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We say it^alls, ButVliy dqA it fall? Because 
the earth attracts it, or draws it back again. 

_4<. It is by this power of^attraction that the 
inhabitants of thp earth are ^ep^on iis surface. 
Those on the other side of theeai'th remain just • 
as firmly upon it as we do, because the eartli 
attracts all tipngs that itre in, or upon,^or (as 
we see with its atmosphere) around its body. 

5. Well: the sun has the same power of 
attraction as the earth,* so the sun attracts Hu* 
eaitli, and the earth attracts the sun. I'lie 
consequence is^ that these two bodies, the earth 
and sun, are inclinod to come together. In 
other words, the earth is powerfully drawn 
toward the sun; and, unless’ it were in some 
way prevented, it would* immediately set out, 
and go to tire sun. * • 

■G. But how is the earth prevented from 
taking that journey? 1 will tell you. When a 
bo'dy is set in motion by being thrown forward, 
it is inclined to proceed in a*sti*aight line. Now 
the earth has such aipotidn; andcotpyquetitly, 
weref it not restrained,^ it would by force of this 
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iKQtion fly away from the sun. But it is pre- 
\ ented from doing so, by the attraction of the 
sun. The attraction of the sun gives the earth 
a circular movement, and thus keeps it in its 
orbit. 

7 . To make you understand this perfectly, I 
beg ygiii to look at mj' picture of a boy whirl¬ 



ing an a/ifi’le round his head. The apple is 
drawn toward the boy by a string, just as the 
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earth is drawn toward the • sun by attractioll. 
The apple is thrown forward; and, if the string 
were to break, it would fly off in a straight line. 
But thp string holds it fast, and, g?ving it a 
circular moveinent, makes' it pass round the ' 
boy’s head, just as the earth in itg orbit jiasses 
round the sun. 

8. This' is the place, ,tpo, w’here I should 
speak <jf those distinguislfed French astrono¬ 
mers, Lagrange and L'jjflace, whose brilliant 
deinons'trations have made it certain, that every 
variation of the planetary motions is but peri¬ 
odical, or rcgularl}^ alternate, Kke* thgt of 
the pendulum of a clock; and that therefore 
(contrary to vrhat had.been previously apjire- 
liended) the order of tlicse ^notions’ is indefi¬ 
nitely permanent, being*subject to no change* 
but such-as is perioc|ical. 
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'CHAP. LX. 

f 

f f r 

ij OF THE CENTEIFLGAL AND CENTRIPETAL FORCES. 

1. Thus you see that the planets (the earth 
inclusivej are kept w their place by opposition 
of two powersi or fqrpes; which forces, I must 
now tell you," are tailed the centrifugal and 
centripetal, forces. The centrifugal force is 
the motion by which the planets are thrown 
forward, or disposed to fly away from its centre, 
the sun ; and the centripetal force is the power 
of attraction, winch keeps them in their orbits, 
and, instead of disposing them to fly away from 
the sun, to move*cofitinually around it. 

2. In the case of the boy, tlfe centrifugal 
force is that given to the^appl’e, which would 
make it fly away if the string were .to break. 
The centripetal force is the string which keeps 
it from flying away, and gives a circular direc¬ 
tion to iks' motion. t, 

3. All the planets, and the sun itself, are 
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endo\\red with the pf)wer or,iV)rce called att^^c- 
tion of gravitation. The sun gravitates to the 
planets, and the planets to.thc sun; just as I 
said of the gravitjation of the^car^h to the moon, 
and the moon, tn its own ^urn, to the earth; 
but the sun, being by far the greater body, 
attracts them^nore poweTfullythan theyjittract 
the sun. • Consequently, they would rush to 
the ver^ body of the sun, if they were not kept 
from doing so by theiv*ccntrifugal forces. * 

4*. They are kept, therefore, in Iheir places 
by two ’powers or forcesi; a projectile power, 
which inclines them to fly oft* in a straight line, 
called the centrilUgal force; anil a power of 
force of attraction, which inclines them to go 
toward the sun, and givds them their circular 
movement, asnd is called the cc^itripetal force.^ 
.5. I have no room, however, to tell you 
about Professor Mozotti, of Corfu, and the 
belief in but a single force. 



!■ 
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CHAP. LXI. 

or SOME OF THE IMMEDIATE USES TO MANKIND, AND TO ALL LIVING 

CREAIURES, OF THE LIGHTS OF THE SUN, MOON, AND STARS. 

1. The sun, moon,-, and stars, whatever else 
either science or reflection may discover in 
them, are woving and there are infinite 

uses belonging both to their lights and to their 
motion, 

2, I shall tell my little readers only a few 
and very partial things upon these great 
subjects; but there d>’e some among tliem 
which I will not dmit to mention. 

3. Except the pole-star, or poiar star, (called 
by our Anglo-Saxon ancestors the l6de-star,” 
or lead,” or leading star,”) we make very 
little particular we, at present, either of the 
fixed stars, or of the stars in general, or of our 
telescopic’and scientific knowledge of them. 
The pole-star, as my little friends have seen, 



THE SWN, MOON, AND STARS. 285 

“leads” o\ directs our eye^\o the north jjple 
of the heaven; - but as, when the heaven is 
clouded, the pole-star cannot be seen, and as 
our acquisition Qf the magnet, or ‘^fload,” or 
“ lode,* or “ leading sto^,” by guiding^ or ■ 
directing our understanding, if not to the 
})olcs of the heaven, at least to the m^netic 
poles of the earth, has maie ous actual or con¬ 
stant sight of the pole-star of the. Jess impor¬ 
tance to us, even when sailing by starlight 



in a ship at sea; evei^ tlife pole-star, -^as lost a 
degree of its utility to us, through ■ the pro- 
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gresses of humitn discovery, science, and 
invention. The mariner’s compass, with its 



points, and its magnetic needle (even after 
allowances far the variation of the latter, ami 
lor its constant aversion from the true north,') 
enables the seaman to steer his vessel through 
the darkest night, and when not a star, as he 
will tell ns, is vo be seen in all .the sky! 

k In these maritime and northern countries. 


the pole-star, as a guide or leading-star, is of 
chief or distinguished present value in naviga¬ 
tion. Our travel b;)Mand is so usually upon 
roads alrcidv laid out, that we think little ot* 
fiiuling the places we arp travelling to by he"[j 
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of any* hes^venly T)ody. It is still otherwise, 
however, upon those seas of sand which com¬ 
pose the deserts and steppes of Africa and Asia, 
and upon those prairies and pampas which the 
Indian "crosses in North awd South America. 
In North and South America, the warrior, 
hunter, and the travellci^ thankfully direct, by 

f I 

the positions, as well as by the lights, of par¬ 
ticular stafs, and of the stars in gcjjcral, their 
expeditTons and most,ardinary steps; and'in 
Africa and Asia, the merchant and tlie pilgrim, 
lighted,•cheered, and lecl by the same guides 


I 



lie stars,) pass over the widest solitudes, and, 
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.. * . . 
liofne by their patient camelk, arriye in safety 

at their shrines, their markets, and their homes; 

or the faithful messenger trots swiftly on his 

rapid dromedary. The guide-posts, by our 

road-sides, are soilktetimes of Kttle use'to such 

as cannot read, or to such as travel in the dark- 

ness: but the stars of heaven are always at 

^ • fi . , f', * 

Hteir posts; and, besides pointing, the way, 
they tell, even to the*rudest or the'worst pro¬ 
vided of the humao ei;ace, the hour' of the 
night, and are lamps at the same time to their 
feet. The stars are the clocks, the tlambeaux, 
and the guide-posts, and‘even guide-books, of 
the natural world. They light us, and they 
t(?ach us time an'd plane. 

5. I have saicl. something of ships at sea, 
and of caravans in the desert, gneserving their 
way by starlight; and, besides that you know 
so well how much safer atid pleasanter it is to 
travel by moonlight than without it, even to 
the next house, or on a gravel walk, we may 
think, fcrl•,A^^oment^of*tjle assistance of moon¬ 
light to idle Laplander, ioiirneying in his sledge 
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drawn ‘by Jiis rehideer, over Ibng tracts o|' 
snow. 

6. Nor is it men alone tha^; travel oMnove 
about by moonlight. Many beasts ^id birds 
both se^k their ibod, and p^fortn their migra¬ 
tions into distant lands or seas, at those times 
when they have the advantage of the nfoon’s 
light. Even the fishes in*the sjpas and *rivers 
often move and travel ^t^the sa^ seasons; 
though ft is true, indeed^tbat. by so doing they 
all expose themselves, Sometimes,’to danger. 
For, as to seeking food, men seek food by moon¬ 
light like themselves^ and thus, ip their own 
turn, they sometimes fall a prey. Several itorts* 
of birds of passage trav<jj by night, and choose 
moonlight nights for thdir^^ons! W e some¬ 
times he^r tb^ voices pver oiijr heads, when 
they are high above us, so that we can see' 
nothing. Some of them, if confined, and con¬ 
tented at other times, are restless on nswmlight ’ 
nights, at the season of nygration. 

7. We h^ve spoken flfthe Hunter’s! Moon; 
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?iid the Fowler, as well as<the Hunter, shooting 
wild-fowl, is often busy upon moonlight nights. 
It is the same, also, with the Fisherman. Fishes 
are very, fond of light, and of all things that 
are bright and shilling; but tile shining moon 
encourages the Fisherman to spread his nets; 



for, tl'ieiJ) the lively fishes, seeking their own 
prey, crowd into them, and fill, them. 
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QUESTIONS. 


1.. Are the sun, moon, and stars, raoviiiv lights in the heavens: 
.'1. Has the i)oIe>star hee^ otherwise oidled the lode orslcadiiig star? 
Is the inagnht otherwise^cailed the “load^’ or “lode,” or “lead,'' or 
“leading stone?” Has the progress of t^Neovery and invention dimi¬ 
nished the importanes of lights of the stars to nuiriuj'rs at sea? ‘I. Are 
the xtars still of importance as guideif among nations less uctjnninted 
with the arts? Do tlk^ stars light us, aAl eual)le us* to distiii^iiish the 
intervals of tinier and the distanoes of the. plaoeh ?* 
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CHAP. LXII. 

SEAMEN S OnSEnVATlONS'OF THE SUN, MOON, AND STARS. TAKING 
AN ALTITUDE OR ^MERIDIAN. KEEPING A LOG. VARIOUS CIVIL 
L^iES. HOURS AND DIS^NCKS, OK TIME iENO SPACE. 

1. Excepting, as 1 have said, the pole-star, the 
stars in general eutei into small daily account 
with us, in resjicct of their ministry-to artihcial 
uses. It «cfl.s greatfy*othcrwise, hovvever, "with 
antiquity; and is’stilt so where the hrtijicml 
light (the Fight of science) has penetrated less 
deeply than among purselves. 

2. Ascthe progress of discovery, of science, 
and* of invention, by the introduction of the 
magnet or loadstone^ and of the magnetic 
needle, have ma4,e us independent of a conti¬ 
nual sight of4he pole-star; so.^4he extent and 
precision of our modern acquaintance with the 
phenomena of the sun and moon, have lessened 
our dt'pendence upon those of the stars and 
planets in general, and therefore withdrawn 
them from a large share of our attention. 

3. It is to the sun and moon that we now 
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contenl ourselves wfth lookjrtg, in order to*lJl* 
taught chronology, geography, and hydrogra¬ 
phy; and when to plough,,and when to ride 
and sail, and sow«and reap. It i^i of fliese only 
that wc are no\/content to*ask concerning the 
years, and the months, and the seasons; nay, 
even the wce|^s, the day^ and the hours of 
the day ami night! 

4. Wc know that from the stainwn general 
• ^ 
we receive light and hosj.* We know that alfof 

them are rising and setting, and all mingling, 

with th()se of the sun, tlvir benign influences 

u])on the earth, as wT;ll when the Matter isjire- 

sent, and makes them invisible, as when it is 

absent, and they alone sflpply its p]ace; but the 

profound knowledge whieh ive now*})ossess of 

the motions aifi^influencesof tlufsun andmoon,, 

and the . vast superiority, both of appearance 

and importance, of those two luminaries, have. 

diminished, age by age, our attention *to our 

lesser friends the stars, ^nd even to our near 

neighbourir and fellow#travelIcrs, thou^^volving 

planets!. 
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' ,'i. But the su«i and ini)on remain indispen- 
sible to us (not wholly neglecting, howevei', 
the stars) as ou^, celestial guides. Without 
repeating iny references to other uses, I may 
again remind you ef their importance to navi¬ 
gation, geography, to time-keeping, and there¬ 
fore tp chronology and history. By their help, 
and with the artificial help of his sextant, his 



charts, and his logafitinns, the' seaman deter¬ 
mines, n‘s>-well his latitude and keeps his log, 
and compares his chronometer; so that he 
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knows where he is, how fa^ he has come, 

far he lias to go; how fast he sails, or has 
been sailing; how long he;‘has been at sea; 
and what is the season of the ypar, flie day of 
the month, aiuf the hour that is passing. By * 
their help, too, the geographer learns the 
situation and boundaries*<jf countries, t|jc posi¬ 
tion of cities, towns, an^ villages; of rivei’s, 
plains, and mountains; tlK; hydro^ipher, the 
places and extent of 'of bays, of capes, 
and of those rocks and shoals which it 
behoved the navigator U> avoid; and finally, 
the astronomer, th^ chronologei^ the horolo- 
ger, the dialler, the clock and watch-maker, 
almanac-makey, and {lie world, at large, to 
know all tivie in the nnurersal, and 'all its 
natural ‘ evolutions;—cycles ^nd centuries* 
years, months, weeks, days, hours, minutes, 
and scepnds; and to calculate ‘'terms and 
tides,” (like the Schoolmaster in the iTeserted 
Village,) holidays ai^fi jeclipses, and all the 
events dependent or lestablished u|)<>ft those of 
natifre—past, present, and to come!* 
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' 6. My little renders will be able/from what 
1 have now said, to form some notion of the 
great importance',to the alfairs of human life, 
not only o£ the existence of othe Sun, Moon, 
and Stars, but of the human' knowledge of 
their laws, and of all their influences upon 
nature, and capabilities of affording service. 


. questions. 

1. Do we still mukf* rriiiny important uses of the lights^of tlie sun 
and moon? Which are the^arts and sciences and occupations, in 

the pursuit ai^ ppxicticc of which they afford us their assistance? 

Wiuft of the use.i of ihc sun and moon to navigation, geograj)hy, 
Jtnd tiinc-kecpiiig? What of the use of the sextant? 
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CHAP. LXIII. 

'aHOUT the HABITABLEXESS op the iJlTX, MOOX, IH.ANETS, AND 
ALL THE STATvif. ABOUT A PLURALI'iy OF W^IRLDS. 



1. I HAVE told you ;ibout the notion that 
there artf j)eople in the moon; amC^ou will 
sometimes hear persons talk of two very diff erent 
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thipgs, concerninj^ -the heavenly bodies, as if, 
in reality, the one were the same thing as the 
other. They will sometimes talk of the ques¬ 
tion of the hobitnbleness of ail these bodies, 
and again of their composing a plurality of 
worlds; as if our agreeing to the first of those 
probabilities obliged jis to agree to the other. 

2. The docti’ine of a plurality of worlds 
supposes afrthe heavenly bodies to be resem¬ 
blances to the particj 4 lar planet which we 
inhabit ourselves, and which we commonly 
call the world; that is» that they are inhabited 
and clothed A^ith living things and vegetables 
like those of the earth; and especially that 
(like the earth) they are inhabited by men, 
women, and children. Now 1 have told vou 
many things, and I could teW^you a great 
manv more, to show that the earth, or the 
world we lire in, must have plants, and be 
inhabited, in a manner peculiarly its own; and 
that therefore there,is no reason to believe in 
a plurali/y of worlds, meaning a muititude of 
heavenly bodies clothed and inhabited likeours. 
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3. It nils sometiflies bcQrf tliought a sul^Bct 

for pious admiration, that the planets of our 
system, as they resemble ojrr own in many im¬ 
portant respect*, should be in^end4$d by their 
all-wise and alf-powerful Creator for the abodes* 
of exactly similar living creatures to those of’ 
the earth; apd that the same belief sljoiild be 
extended to the stars, and to»the planets no 
doubt pertaining to those star5;4bat thus the 
vision might be indulged In, of a univers*c of 
races of mankind. But, since it is known how 
dissimilar in some imporj^ant particulars, as well 
as similar in othefs, are tlic jHanets of the 
Solar System, and by analogy all the other sta*rs 
and planets .equally;*I hold it to be more 
reasonable, more consisteivfc with the truths of 
moderrr science, and afr least rtiually a sul)je<;t 


for pious admiration, to believe, that the all¬ 
wise and all-powerful Creator has tilled the 
heavenly bodies with organic life as vriried in 
form and in nature, tlicjigh not more so,,as is 
the physical condition of those inorg^ic bodies 
themselves. 
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% I am too muv:ti impressed with’ the inex¬ 
haustible variety of the organic as well as 
general creation, ^vcn upon this single an.d 
small planl-t which is our owp» and which we 
call the earth, to restrict, in iny thoughts of 
the myriads qf bodies which fill the heaven, 
and which, in themselves and thejr conditions, 
are certainly, at last, so essentially dissimilar 
to each o^er;—I a«i too much impressed, I 
say, with the amazing Spectacle of the variety 
of creation, even upon this small and single 
planet of our own, to restrict, in my apprehen¬ 
sion, the formation of the inhabitants of the 
other bodies to any single model. 

5. But the simpler question of the habitable- 
ness of all the heavenly bodies, I decide in avery 
different way; as even* what I base said upon 
the first question mayhave already induced you 
to suppose. That very variety of creation sub¬ 
sisting "uljon one single planet, where neither 
heat nor cold, nor light npr darkness, nor situa¬ 
tion, nor^eparation, interfere to prevent the 
production of life, as well animal as vegetable. 
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over its ^r&ce—foijbids me to doi*bt 

(even if I could doubt itwitliout that testimony) 
that all tlie heavenly bodies are clothed and 
inhabited with ^plants and livings* creatures, 
each according to its circumstances! 


CHAP. ixiv. 

PARLEY TELLS A^UT THE l^VUTH. 

1. Ai*length, howeve*’, wo have done with all 
our general view of tlie heaven, dnd even our 
general view of the Solar System, with the long 
listofitsplanets, comets, and its orbits, heavens, 
or spheres; and now (reposing, as it were*, fronn 
contemplations so vast, and 'so widely spread) 
we may perrnit ourselvfs jto talk .exchisively 
and finally of our owq sma’ll*particle in the 
mighty space-.—the little planet of the earth! 

2. Upon the neijt page is a picture of the 
earth, as we may faintly imagine ilT'tiy^appear," 
while pursuing its orbits anil while surroiinded 
by the stars and platjcts*. * 

3»* You know that the earth is a va^*gl<>he or 
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ba/1. the surface of which is clivide,d into land 

f »■ s 

and water. You know that it is covered with 
seas, and oceans, <>and rivers, and mountains, 
and valley;^ and plains. 



4. You know that, as I have just now said, 
the earth; pioves in the heaven, with stars all 
around ic. The people of one couutiy, as wel 1 
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as those o£^nothbr,«ee stars.above their hegds. 
All tlie people of Europe, Asia, Africa, and 
America, see stars sparkling in the sky, as 
well as we. 

5. Now, how far do you suppose it to*be,* 
around the earth? I will tell you. Suppose you 
were to take a rope and pass it quit| round 
the earthfc yoh would finu that fhe rope would 
measure twenty-five th6iisand»niile,?. So the 
world is twenty-five thpusand miles around. 

6. How far do you flunk it is through the 
niiddle.of the earth? Suppose you could put 
a stick through the middle of the*ca];th, as you 
can put a stick through an apple, how* long 
must the stick bo, to reach through? It must 
be eight thousand inilesjojig. • 

7. If a majj were to ^averfifty miles a day, 
it-would. take nim five hundred days to travel 
around the earth. 'It is impossible for a man 
to-go thfough the centre of the eaith ^but, ff' 
he could do so; and should'travel fifty mj|(;s a 
day, it wqpld take hii/i one hundred grid sixty 
days, to pass through it. 
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<8. That the earth, in the ineantigie, is really 
round—that is, really a globe or sphere, or like 
a ball—has always<been found very difficult for 
mankind 0 understand; and, though many of 
the most ancient philosophers believed it, many 
wholly rejected the doctrine, and made it the 
subject”of their ridicule. It must easily seem, 
indeed, very ipcredfble, that men should as 
much exi^ ppon oq^ side of a ball as upon 
ancTther, as we seethe ^gures in this picture. 



9. Itr Mght seem strange, even if we thought 
only of trees and plants thus apparently topys- 
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turvyj but* stranger that men and beajls, 

and even loose stones, should mov6 and rest 
with safety upon all parts of this circular out¬ 
line; and accorijfingly an ancient j^filosopher 
compared the iijen'whoin he was told so moved,' 
to crabs hanging by their claws. JJut the whole 
is confirmed by facts, atnd explained by the 
))hilosophy or the attraci^n of gravitafion. 

10. All bodies, on or n^ar the eiytU’s surface, 


have a* tendency, or s^ommg inclination,*fo 
descend towards its centre or middle part. It 
therefore follows, not on]j that the two figures 
in onr picture arc both attracted io tjie centre 
of the globe; but that if each of them sliould 
drop from his hand a« oraifge, or any other 
object, each object, tlmiighj(#therwisc in oppo¬ 
site direction^, would fijl or gmvitafr, and l)e 
(itlracted, toward the centre of the globe, and 
thus remain upon it!, 

11. A few words more, however, oiT th(?figure 


of the earth. • The navigatdrs who have sajji’d 
round theavorld have proved, that it^Aie direc¬ 
tion alt least, viz. from east to west, tlic'eai tli is 


I 
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rfti.ind; but still it has betn thought bysome, 
that it is Aot so from north to south. But this 
is a very mistaken notion, as I hope to show 
you by the help of this diagram. Let the line 
' a B represent a portion of the‘earth’s surface, 
cd a. spectator looking along the surface of the 
ocean.' 



12. If, now, a ship should come in sight, 
lier top-masts would just be seen along the line 
d n, as at«; when she approached tog-, the 
lower sails would •be-visible to the spectator; 
and when she^nivcd. at m, he v/ould sec the 
whole vessel. 

13. Now this w'ould be the case in whatever 
directfon the vessel might be sailing, which is 
a v"''y satisfactory proof that the earth is of a 
globular,fbrm. 

14. How large, then, is the earth! When we 
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come to tllo foot of* a moiiptain, and look^fj) 
and behold it, its magnitude fills usVith awe 
and wonder; but the largest ijiountain is a mere 
speck, compared.with our vast globi! 

15. But, lar^e as the parth is, the stars, 
which twinkle in the heavens, ^nd appear to 
us so small, ai;e iinmeasurg,bly larger tlian the 
earth, as !• have told you.^ Look up at one of 
the stars in the sky, and im«gine*y«uiisclf upon 
it. Tiie^'arth, dwindlcdjl^y the distance, wtmld 
be entirelv invisible. 

_t 

QUESTIONS. • 

Wluil the earth.? With whi||t is it eofercil? 4 . What is the 
'ilhMtiou t»t' Ihc uarth.* Do the on tlu; otlit-r .‘«i«h* ol tlic enitli 

have !i sky am! tiriirht .‘•tars over theSt a'.ti'e haw? * )I<n\ ]on<; 

I uisl a non* he to regeii rtmml the eailh ? T>. ihr.v Ion:;; must a hliek 

!»e Uj reach throuirh tlie t-artli.' 



• ‘2 
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CHAP. LXV. 


SOMETHING ABOUT THE KAUTH AND THE 8UN 


'ill'!'' 


•Wv. 


s r ^ 


F"i,,iir ■' 


1/ 




1. We sav, the sun rises in the morning, and 
sets af night.* The smi appears to rise and set, 
hii^et does not. The sun is stationary, or nearly 
so. Thajiii®, it remains always in the same spot, 
or nearly in the same s{)ot, in the heaVen; 
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2. fiut 5^©u will {fey, Thp*snn does rise gfliil 
set, for I have seen it. Not so fasf, my little 
bQV! At the beginning of/ the chapter is a 
picture of a candle and an applp. ^he candle 
shines upon th*e apple just as the sun shines* 
upon the earth. The candle sliines ujjpn but 
one side of ijie apple at^a time. So JChe sun 
shines upon but one side y thfe<?arth at a time. 
Where the candle does «not SliLne^upon the 
apple it is dark. Wljefe •the sun • does not 
shine upon the earth it is dark, and we call it 
night. • If the apple weig) to be turned round, 
the sun would shihe upon thcf other side. 
The earth turns round, and the sun shinfls 
upon the othej side. 

S. Thus, it is the earU> that moves, and 
not the sun.* *It turn{» (|uitc^ound once ip 
twenty-four hours. We cannot see its motion, 
yet it is really in constant activity. It turns 
from west to cast, and whirls- aroifn?! with* 
almost inconceivablejv^dopity. Strange^?s* it 
may seeift, we each#of us are hip’fied from 
west* to. east, by this jmotion of the*earth, at 
the rate of near one thousand miles an hour! 
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' ,4. You will remember,' that when it is noon 
where you are, it is midnight on the opposite 
side of the earth. You will remember that 
the earth' nev^er stops on its course. With 
uninterrupted motion it rolls. on, day and 
night. The jlluminated part of the earth is 
continually changi^, with a ^motion from 
west to east. •On one side of the-earth, the 

f;i j'l , 

hills and yallcys ar© lighted up with the beau¬ 
ties of morning; ‘on-ttlie opposite side of the 
earth, the Shadows of night are pei-petually 
advancing from east; to west, covering the 
land and jn-^ater with gloofti. 


«aUHST10NS. 

1. Does the sun rfee and set? or not? r2." Why does the sun 
appear to rise aiul set? 3. How often docs the earth turn round? 
AVhich wa\ docs it tion? Wlicre does t\e suii aj^pcar to rise? Where 
does it aj)j)car to set? How iwiiiy iniltes an hour are we carried by the 
motion eft (he eaitli. tVoin w'eiKt to east? 4. When it is noon here, 
what tunc is ii on the ojiposite side of the earth? Does the earth 

* i 
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• CHAP. LXVI. 

I'ARLEY TELLS ADOUff DAY AND NIGHT, AND ABOUT THE VOUH* 

SEASONS. 



1.' The liglit of the sun is spread around it in* 
all directions; these rays‘fall upon tha^t side 
of the earth toward ..the sun, and,|hcre pro¬ 
duce daylight, or what we commonly‘call da^. 
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that side of the earth Ivhich is -opposite to 
the sun, the rays of light do not fall; and 
there it is night. The foregoing picture will 
enable you't.o understand this subject perfectly. 
' 2. Now the earth is.constantly turning round, 
and day and .;iight are therefore constantly 
succeeding each other. Thus you perceive 
that day is created by the light of the sun. 
Night is caused by the absence of the light. 
The succession of day And night is caused by 
the daily resolution of the earth on its -axis. 

3. You have often beard of spring, summer, 
autumn, and winter, luring, you know, is the 
beautiful season of flowers. Summer is the 
season of fruit. Autumn is the time of harvest; 
and Winter is the season of snow and ice. 

4. Now what should, cause these changes of 
the seasons? Why is it not always wunter, or 
why is it not always summer ? I will endeavour 
to answer these questions. 

Did vou never observe, that in summer, 
the sun appears to be nearly over your head 
at noon?' Look at your shadow in a summer’s 
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day at ndon, and #ee ho^Y «hort it is. HTow 
different is it in winter! If you will observe 
the sun at noon in wintei*, you will see that 
it is very low in the sky, and you^Jsody casts 
a very long shhdow. , 

6. Well: in summer then, the sun is,said to 
send down ifs rays nearjk in a perjxyidicular 
manner; ‘while in winter,it se’nds them to us in 
a very oblique, or slantii^ dirbotion. 

7 . Now you will tal^'nolLice that the rays of 
light and heat which fall upon an object in a 
perpendicular manner, are much more power¬ 
ful than ‘those which fall upon hn object in a 
slanting direction. Thus it is, that the per¬ 
pendicularity. of the,'i'ays of the sun causes 


summer, while the slanting of the*rays of the 
sun causes wiijter; or, these, af least, are a part 


of the causes.’ Spring and autumn are between 
winter and summer. The sun’s rays do not 
fall upon the earth during these*seasons, either 
in a perpendicular, oy jf.y^ry slantinn manner. 
The seasons are therefore neithor^as hot as 


summer'nor as cold ^s winter. 
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' QUESTIONS. 

3. What is Sjjring? Summer? Autumn? Winter? 5. Wiy 
is your shadow i^ort at noon in suinnKir? Why is your shadow long 
at noon in winterr G. In what manner do*'tho rays of tl»e sun full 

upon the earth in summer? In what mauiier iif winter? 7. \A'hich 
onuses the most heat, oblique or perpendicular rays? Which causes 
summer? ‘i'^hich winter? How do the rays of the sun full upon tlie 
earth in spniig and aiitunm? , Why are not spring and autumn as 
euld iifi w'inter, and as 4otf as summer ? 
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CHAP. LXVIL 

« 

ABOUT THE LENGTHENING AND SHORTENING THE DAYS. 

_ • 

1. But, every year, as the year goes rouncl*, 
you see, and you hear it said, that the days 
(that is, th^ times of day-light) a^e cither 
growing ’longer, or growing Shorter. 

2. Now, as the sun is always shining, and 
as the* earth is always|gt)iitg round the sun in 
its orbit, and always performing *ts own rota¬ 
tion upon its axis; perli&ps nothing that I have 
yet said has been slifficient to explain to you, 
how there should be differences in the lengths 
of the days; pr how, ^'en in tlnj same parts of 
the world, the times durijjg whidi the earth, 
in every twer\ty-four hours,* receives dayligljt, 
a*re not,- in all- seasons, the same. 

3. You will remember, then, that it is da^, 
or day-figlit, only so long as the sun ISrabove 
our horizon; that is^ only so long as oyr 

of the earth is turned toward the yyi. But it 
wilMhehce follow, that the same cause which 
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produces the variation of the seasons through¬ 
out the year, produces also the variations of 
daylight throughout the day. 

4, If, ia'the .following figuie, you consider 
the two lines a and o as representing the two 
tropics» the lino b as representing the equator, 
or the equatorial or equinoctial hne; the dot¬ 
ted line D as representing the ecliptic, or line 



* <1 


of the zodiac; the circle e as representing the 
sun; and the point f as representing the situa¬ 
tion of, the British Islands upon the globe, I 
think this will enable you to understand the 
lengthening and the shortening of the days. 

5. You have learned already, that the sun, 
E, is alway^travelling, or appearing to travel. 
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upward Or. downward, aloug the ecliptic^* or 
dotted line e. You observe that the situation 
of the British Islands, f, is fiir to the northward 
of even the Nqrthern tropic, a ; ^jl therefore 
far to‘the northward of any jiart of sun*» 
path, or of that part of the cartel which is ever 
directly exposed to thfe sun’s heat and light. 
You see,.tha*t in ni)’*figifre, that season of the 
year is sif|)posed, in wlfigh tlu> situation of the 
sun iA the zodiac, or|U^ion tlie ecliptic, Is to 
the northward of the equinoctial line b ; and 
you Gan understand,^ from what we have 
already said about*the zodiac, Uiat, in the dif¬ 
ferent months or seasons of tlie year, its place 
is in all the other parts of the same line. Now, 
you need not that I shouh^tell youj tliat though 
the suji never coinesi neaPe* to the British 
Islands, F, than the line and point a ; yet the 
nearer it comes to fjiat line and point, the more 
of its heal and light will be fclt,at*the'Jwint V* 
and the further it is offi’the less. But Uiis 
question.affects only, the seasons of2;he year, 
(k* FiMm the same spherical figare of the 
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earth, however, which tluistonfines-tb the tro¬ 
pics what call the path of the sun, it also 
follows, that the nearer the sun is to the north- 
ern tropic,, <.he Jonger, in each day, or each 
rotation of the earth, upon its axis, it will be 
seen above the horizon, in any parallel of north¬ 
ern latitpde; and therefore the longer at the 
point F, or situation of the* British Islands. 



7. We have before us a terrestrial globe;'and 
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1 beg’you’to recollect, that upon whatever yart 
of the globe you are, your situation is that 
of the letter f, or place of tlie Britisli Islands, 
upon the summit of its circular e^e, as here 
marked. It will follow, that the higher a lamp* 
or candle is held toward thg point f, the 
longer that point, durtng a rotation* of the 
globe, (that is, during an\ one will enjoy 
its light jfnd heat. 

8 . Again: if, in the fcHoWing figure, you’call 
the line a the horizon of the British Islands; 



then, in proportion as, the kun, in its yearly 
changes, of place, approaches or retires from 
that horizon, the ISpgcr or the shorter space 
will it be above it, during each.d^ily rrtatio'rr 
of the earth; because by rising higher, or sit]jc— 
ing lowers it passes oyer* a wider or A narrower 
arch'm the heavens, and the #wie»is always 



320 


parley’s tales of 


prftportioned to the spacer Thus,,if, at Mid¬ 
summer, the sun is so near, or so high, as to 
describe the arch over the horizon a ; and at 
Christmas, ,§o far off, or so low, as to describe 
•only the arch c*; then it must be plain, that it 
is not only further from the British horizon a, 
hut is also a shorter time above it; causes, at 
onee, both of less heat, and of shorter light, 
or days. * 

9. As to thb inoi’easmg heat of spring, and 
highest heaf of summer, these are caused, 
partly, as I have befor^old you, by the greater 
perpeiidicylasity of the sfln’s rays, '(a conse¬ 
quence of its greater nearness,) and partly by 
the length of thfi days) or greater length of 
time which, in every .rotation of twenty-four 
hours, it is abon'd the .horizon of our part of 
the eaith; that is, the higher and wider that 
arch in the heavens whiqfi it traverses daily 
between itS rising and its setting, the more 

. iifiat, and longer li^ht.^ 

10. From these remarks, my little, readers, 
will the better understand what is said of 
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an arkhj dad of* a •vaults (which is anotlyr 
word for an archf) in the descriptivclines that 
follow:— 

‘ ’Tis pleasant to the mind, the thought ^ 

By opening January brought, 

That now the hasty ^footed 

On vault the most depressed (c) has Bin 

His briefest course: that, day by day, 

His track* about the heavens higl^way, 

WiU form a wider^ loftiei^og'ch («);• • 

And earlier, to attend his mcrch, * • 

>CaIl forth the slumberinff l;joui«, nor Ibave 
So soon to rest, the shafowy Eve!* 

* The British Months. By Dr. Mant, Lord Bishop of Down and 
Connor. 



V 
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CfEAP. LXVIII. 

PROGRESS Alf d\ ROSTECTS OF THE MODERN KNOWLEDGE OF THE SUN, 
MOON, AND STARS. BIB JT^OHN HEH3CHEL*S RECENT ACCOUNT OF 
THE SOUTH CELESTIAL HEMISPHERE. HIS FORMAL DECLARATION 
AGAI*Nr.T HIS IMPUTED ** LUI^AR DISCOVERIES.*’ 



1 . sVlciNSsiAN of one of the most distinguished 
English astronomem of his time, was asked by 
a lady ^lierself no mean proficient > in the 
science «f the stars,) “ Whether Sir -—^- 

^ i 
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had mhde luiy recent discoveries of itnpo^- 
ance?” “Why no,” was the answ(!r given; 
“ and, indeed, he has rumm^ed the heavens 
so thoroughly, that 1 don’t fang^.'^ there is 
much left for aitybody to find out.” 

2. My little readers must pardpn this rather 
odd employment of the‘word rumma^d, by 
the answerer to the lady’s*inqaisy poncerning 

Sir- - — (I would call him hy his name 

if I wefe sure of it,) aad* oflly t^e notice’of 
the opinion expressed; namely, tHht there is 
not much left amons the.stars “ for anybody 
to find out.” 

3. Now this is an opinion too common upon 
most subjects, and one against* the, adoption of 
which I particularly ^ish jto warn* my little 
readers. . Fopmy part, ]»wourd«iot undertake^ 
to ’say, hi»w many new things, even in the way 
of the Sun, Moon, aS^l Stars, some of my little 
readers themselves may find ouU whenNihey ■ 
grow bigger, if they are clever and active^ 
and especially if, not content with alL|hat they 
can read'in books, or hear ft'om those who 
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tM^k, they take care to look at tho'Sun, ‘Moon, 
and Stars with their own eyes, and study them 
with their own understanding! 1 wish all my 
little readers, upon the one chand to inquire, 
and upon the other hand to ihink; for they 
may depend jupon it, that there is plenty of 
everything yet to lekm, which nobody is yet 
able to tell them; and, among the rest, plenty 
about th^ Sun; Moon, and Stars I 

4. The skies afte not hitherto even ffllly sur¬ 
veyed, any'more than they are fully studied; 
and especially we ha^e yet much to learn about 
the treasures of the Sdbth Celestial Hemi¬ 
sphere, which are not to be seen on our part of 
the earth. Of i;hose treasures, as viewed in 
the regions of the.equator, and of the tl*opic 
of Capricorn,‘ad account has^ been.recently 
given by Sir John Herschel, in a letter from 
the Cape of Good Hope, to Sir William 
'Haft.'Hton,'Astronomer Royal for Ireland. ’ 

5. “ I have swept,’’’says Sir John, “ over all, 
or nearly,all, that part of the heavens which is 
invisible,; or hardly visible, in England; except 
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just in the nnimediate vici^jity of the Pole^a 
most barren region,) and (favoured by a season 
of almost uninterrupted deaf sky, and a defini* 
tion and tranquillity of the stars, jin^ier great 
apertures and magnifying powers, whidi I want ' 
language to express) have amassed a lai^ col¬ 
lection of nebqlse and double stars of all plasses, 
orders, and degrees. Tlfe general aspect of 
the Southern circumpolar*regidh»is in a high 
degree*rich and magq^ftcefit,. owing to the 
superior brilliancy and larger development of 
the Millcy Way; which, from the constellation- 
of Orion 'to that of Antinous, iS in a blaze 
of light, strangely interrupted, however, with 
vacant and almost sta^ess patch^sj while, to 
thie North, it fades away,and dim, and is, 
in comparisem,. hardly traceatlfi. ^ 

.6.- ‘‘f- think it is impossible to view this 
.splendid zone, with the astonishinj^y rich and 
evenly-distributed fringe of stars^ of the*?tlir(f* 
and fourth magnitu(^es,*^wiiich form ajbroad-^ 
skirt to it^Southern border, like ay^ curtain, 
without, an impressiop, amounting to a con- 
‘viction, that the iftilky Way is not! a mere 
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‘fiiratutn, but an annulus;' or, at least, that our 
system [the Solar System3 is placed within one 
of the poorer aifd almost vacant parts of jts 
general mass: and that eccentrically, so as to 
be much nearer to, the part bbout the Cross, 
than to that diametrically opposed to it. 

7* “The two Magellanic Clouds are very 
extraordinary* dbjects. The Greater is a con¬ 
geries of stsKT.^, clusters of irregular form, glo¬ 
bular clusters and hebulse, of various magni¬ 
tudes and degrees of condensation;' among 
• which is interspersed a large portion of Irresolv¬ 
able nebulae^ which maybe, and probably is, star¬ 
dust, but which the powers of the twenty-feet 
telescope show only a§ a general illumination 
of the field of view, forminga bright ground'on 
which the otHbr objects are scattered. Some 
of the objects in it are of very singular and 
incomprehensible forms^ the chief one espe- 
' cia^i^’C^O Doradus,)which consists of a number 
of loops, united in.a kind of unclear centre or 
knot, lik'^-a bunch of ribands dispo^d in what 
is called'a true-lover*s knot. There is no part 
of th^ heavens where so many iicbulm and 
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clusters are crowded into sa small a spac^^ 
in this ‘ cloud.’ • 

8. “ The Nubecula Junior is a much less, 
striking object. Jtabounds more in irresolvable 
nebulous light,*but the nebulae and clusters in • 
it are fewer mad fainter, thougli immediately 
joining to it is one of thd richest and mdst mag¬ 
nificent globular cluster# in th<i hemisphere. 

9. “ The great nebula) in OriDn ^nd Argi 
are, however, by far the moA sorprising objects 
this hemisphere presents. The fofmer appears 
to much greater advanjiage than in our lati¬ 
tudes, andpresents iSiany appendage^ branches, 
and convolutions, which are not discernible in 
its low situation in Eifrope. 

* To. “ 1 cannot trace in Argi, as seen in the 
twenty-feetf ^ny reseijiblanbe* to the figures 
published of it. It is of immense extent, and 
crowded with star8,,to which the nebulae form * 
a brilliant back-ground. , ^ 

11. “ TheplanetaryTiebulaj of the Southejru . 
circumpolar sky are numerous an^igmy cha¬ 
racteristic. 1 have discovered no less than five, 
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qc^te as sharply terminated in their discs as 
planets, and of uniform light. 

12. “You may form some ideaof thisclimate,. 
as regards clearness of sky, from what was told 
me by our provisional governor. Colonel Bell: 
—viz. that out of forty-two successive days, 
he had only three times been disappointed in 
finding Venus., with^the naked eye,-in broad 
sunshine (at.0 a. m,) 1 I read, with ease, a 
few nights ago, .the mqfit involved partif> of a 
lady’s, closely-crossed letter by the light of an 
eclipsed moony then negr the zenith—certainly, 
the eclipse was not a great one!” 

• 13. J may mention further in this place, that 
under date of the month of September, 1836, 
Sir .lohn has madeothe-following formal decla¬ 
ration concerningtiis imputeddispoveriesin the 
moon: “1 take tliis opportunity to state, that X 
have no knowledge of or participation in, the 
absq^dities attributed to me under the ne,me of 
•~lj,unar Discoveries.’ — J. F. W. Herschel.” • 


U See AthenteumV No. 483. 
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CHAP. LXIX. 

PARLEY TELLS ABOUT TELESCOPES. * ABOUT MICROSCOPES. 

ABOUT TIIE^ENERAL WONDERS OF CREATION. 

• ^ • 

1. I SUPPOSE ybu have seen a spy-glass? It is* 
an instrument, as you know, fo, seeing (listant 
objects more distinctly. Suppose tljere is a 
house at the distance of four flr*five miles from 

j» # ^ 

you. With the naked eye» it lot)lis exceedingly 
smalV you cannot, difthi^ish the chimney, 
or even the windows. Now, if* you take a 
spy-glass, and look at this house through it, 
the house appears* to be much nearer and 
larger; and you can easily discern the chimnfey 
and the windows. , 

• ¥. The moon and s1)ara.are so very far off, 
that a «py-gljiss will tssist*y6u but little ^ 
l6oking'*at them. But if you will take a tele- 
.scope, which is a very powerful instrument 
formed on the same principles as tlflf^p^- 
glass, and direct it^tcT^tbe moon, or,to the* 
stars, than they will appear very Jjrge. 

• 3.* I have told you gf some of the discoveries 
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m^e by means of telescopes. Many thou¬ 
sands of stars and other celestial objects are 
found to exist far Jbeyond those we can natu¬ 
rally see in J^he sky; and there is reason to 
believe that, still beyond these* there are mil¬ 
lions atPd millions of others. 

4. The picture at page 261 represents Sir 
William HesschSl’s great telescope, erected in 
an open yard, at Slough, near Windsor, and 
made at the charge of I^ing George IIJ«' Its 
tube is forty feet in length, and four in diameter. 

5. On the next page is a picture' repre¬ 
senting amachromatic telescope, after the con¬ 
struction of Dollond, the philosophical instru¬ 
ment-maker. , It is named from .the excellent 
invention of that •gentleman, by which the 
defects of the commoni telescopes; in fringing 
the object viewed with the prismatic colours, 
is removed., The one now.before you is of the, 
^ery.:6est deseription, having all the motions 
produced by fine rackr'work, and possessing a 
magnifying power of t^^o hundred and fifty 
times. The two handles, h, are for moving 
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* * * • * • 

the rack-Vrork in setting ,the instrument;* the 

sliding tubes, i i, are for the purpose of 
.steadying it; and tlie sm^ll tube, e, is called 



t 

/ . 

the Tinder, its use b^ing to find thejabject morC 

rea^ily*than can bfi done by looking through 
'th6 large tube, a,a;. the eye-glasseS all fit into 
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the»brass tube, d; wbicb is mad^ to move 
out or in at pleasure, to adjust tbe distance 
between them and tbe object-glass, so as to 
suit any sight. 

6 . Such are telescopes; and so great, as you 
have seen throughout my book, are the helps 
they give us for our discoveries in the heaven. 
But they are-useful a1s,o (and as I have given 
you reason‘to kdow) for our surveys upon the 
earth. And the- eartl^ wy, little readers, has 
its wonders, no less than the heaven; and 
microscopes can show^thpm to us as well as 
telescopes!' 

7 . But I draw to the end of my Tales of the 

Sun, Moon, and Stars; and I would not leave 
you with afly exaggeiated thoughts of the 
admirable nature of the objects of this branch 
of study. I would not have you, in any sense, 
pay so much attention to the skies, as to over- 
lobfc^lrte things of the earth; and thusL like 
The philnsonher of whom you have heard, be 
in danger falling into' a well at ybur feet, 
while thinking of nothing but the stars.. ' * 
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8 .* Creation is s(f admirable throughout, Jhat 
we are in the wrong to praise any one of its 
parts, to the slighting of* the rest. 1 often 
thinly, what a •marvellous, what a miraculous 
creation it woald still be, did ifeontain nothing 
but insects, or even nothing but animalcules! 
While, as to men, beasts, birds, fishes, and 
herbs'and flowers, allfthesc £ome nearer to 
our heat'll than stars; &ihl, is «oy (^ne of them 
less orimirable thai^bjc* nrfghti&t star? * 
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CHAP. LXX. 

« 

THAXKS Ta ILI^PST^llOUS ASTRONOMERS ANi/ MATHEMATICIANS. 
t NEWl'ON AND HIS DOG DIAMOND. HISTORY 07 JAMES FERGUSON. 
HIS POVERTY AND SELF*EDUS'ATION. KING GEORGE THE THIRD 
SEEKS TO BE INSTRCTcTED BY HIM IN ASTRONOMY. POSSIBLE 
INFLUENCE OF THE EARLY GENltJS AND INDUSTRY OF FERGU.SON, 
UPON ALL THE SUBSEqUENT f'ROGRESS OF AS'fRONOMICAL DIS¬ 
COVERY IN BURCVE^TO THIS, D,AY, LOVE AND PATRONAGE OF 
ARTS, SCIENCES, A|ND LETTERS, BY KING GEORGE THE THIRD. 
HIS l.ifFLUENCE UPdx ASTBl^NO^ICAL RESEARCH. 

1 . With respect to all that in these pages I 
have told you, what thanks do we not owe to 
the industry and genius of so many illustrious 
astronomers, ancient and modern, dead and 
living, English and foreign ? What^should we 
have .known, if we, had been left to look'at 
the heavens by curselveg, and denied the help 
which has been adbrded us, of all th^ wisdom 
accumulated through ages ages? 

• 'i2,.j^wourd: jhave pleased me, had iny.book 
been large enough, to^repeat many of the ni. mes 
to which we are so much indebted; with addi- 
tions, to several of them, of remarkable pas- 
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sages*in fbeir history, either.personal or scigh* 
tific. But I content myself with offerings of 
this kind to two alone, parts of what I shall 
relate, of whomdias the advantage of convey¬ 
ing even more general lessons; with strong* 
claims on your esteem. ' 

3. The well-known knecdote of Sir Isaac 
Newton and his lap-dog ^iain<)p^, shows with 
what serbnity men so laooriousrand §o eminent 
as NeHton, can so^jgjimcs*bcaf, not with* the 
severest mortifications only, but klso with the 
heaviest misfortunes, as.to their pursuits! 

4. Sip Isaac, updti a quantity •of paper, had 
set down long trains of the most arduous* astro¬ 
nomical calculations; ‘and tlie p^per lay upon 
his table. But he had a fa^iourite little lap»dog, 
whose name \^as Diamond; knd, one day, in his 
dbaencu, eke>*unlucky dog contrived to throw 
down so much ink upon the papers as wholly to' 
obliterate their contents. Those wntents^eke 
so iinricate, and had beqh produced with so. 
much labour, that Sir Isaac, upon th^ discovery 
of the a’ceident, at once renounced all idea of 
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restoring them; j^et he contented himselt’ with 
sayingtoCiamond, *‘Ah! Diamond, Diamond, 
you little know what mischief you have done!” 



’ 5 . But I shall upention .briefly^ho^lftame ox" 
Ferguson, because, besides*'that Ferguson was 
aa eminent astronomer, his history shows how 
much even young" star-gazers inay dO for 
themselves*, in the way of study, if theXjliave 
but genius, ^d application! 
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v? 1 * * • 

6 . Fer^son was'a poof»boy, who, in Jiis 

whole life, never received above a ^alf year’s 
teaching at school; and vho yet lived to 
attain* to the highest eminen ce i n astronomy 
and mechanics! • 

7. Being put into the occupation of | shep¬ 
herd boy, his nights were spent id studVing the 
stars; while, in the day-fimd; he/nade models 
of mills aTid spinning-wheels. •Whan his day’s 
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aUout him, beweniintoth^elds,whore,stretch¬ 
ing a thread, with small beads upon it, he slid 
the beads till they hid particular stars from his 
eye; and then, laying down the thread upon 
a piece of paper, he marked the stars upon it 
accor4ing to their respective positions. 

8 . When he was grown up, Jie wrote and 
lectured upqp^nastronjamy. George the Tliird, 
before his aocessioD< to the crown,'^attended 
Ferguson’s public ^eCti^^«. and long received 
him inprivate, for instruction in astronomy, and 
in all the parts of experimental philosophy. 
During the first period, he made Ferguson 
occasional presents of money; and, when he 
became king, he assigned him .ar'pension of 
fifty pounds a year-, out of the privy purse. 

9 . I indulge in a speculation, where, if I am 
wrong, my little readers nanst fiflgiv^e'me,- for 

’the sake of my recollections of what I learned 
f\> eUlnic when I was little like them, and have 
■ valued ever since. They must forgive nie for 
the sake of niy admiration of the talents, the 
applicatioin, and, above all, the good example of 



XHE MOOK, AND STARS. 339 

Ferguson ;• and of my hearty Veneration for^e 
memory of good old King George! 

. 10 . 1 think that the progress of astronomical 
discovery, and hven of astronQjpical science, 
throughout Europe, during seventy or eignty 
years, may have absolutely recefved its impulse 
through the JScotcfi shq)herd-boy Fprguson, 
and the pommunicatioij pf fiis**ardour to the 
mind, of liim whom he firSt Jme^ as*the young 
Princetjeorge of WailAi; *and still more strongly 
do I entertain the notion, that at feast through 
that Pnnce^s regard^for a^itronomy has occurred 
the progress of which I have spoken. 

11 . It may be uncertain whether Ferguson’s 
lectures first a^vakened the curiosity of the then 
ybung Prince George, * concerning? the * 81111 , 
Moon, andlStars; or vrliether*the royal pupil 
attached himself tp Ferguson because of his^ 
previous curiosity about the stars. At tips 
point 1 am in doubt; but.whafc folloM^eptfVas 
the I’tyal patronage ^f .the astrompnical pur¬ 
suits .of file Gennarl Herschel,#a^tother self- 
^ • 

taught -astronomer, who (as is..well known) 

z2 ’ 
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came to England 'only as a musician in a regi¬ 
mental band; then, Herschel’s observation of 
the Nebules and Pouble Stars, and discovery 
of the groat planet which he Called Gewgium 
'Siaus; then, the eagerness of foreign astrono¬ 
mers for furtheif discovery; then, the discovery 
of the little planets, by Piazzi^ Olbers, and 
others; and^irtfie nji^st of all this, the great 
scientific comp\itati6ns of Lagrange and the 
Marquess de la -Place"; latter the son o^ a 
farmers as Eerguson had been a farmer’s ser¬ 
vant. George the Tlwrd ascended the throne 
in thq year 1 ^ 60 , and Ferguson died in the 
year 17?b; and yrhen iny little readers shall 
herealter kn«w the dates of the lives and 

i 

writhiffs atld discovefies of all the modern 

O I 

benefactors-to astronomy, theyn\^ill find the 
whole belonging to years tpore la'te than I76O 
and 1776! , " 

Hut there i? one thing, at any rate, 
(piite certain. It «is,thp love and effective 
patronage--'of George the -Third, 'for ^ arts, 
sciences, hnd letters; the {study of the Sufi, 
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Moon, and Stars inclusive; • I’say nothing^of 
the zeal of that inagnanitnous PrinCe for hus¬ 
bandry, nor of his devotionr to other pursuits 
and concerns aC human lire, either tlie most 
honourable, thfe most innocent, or the nVst» 
practically beneficial tojliis people, and to 
mankind; but I iAust*tell my little’readers 
that George the Tliird,^^beskU\s^patroiii/ing, 
And aiding with his piirsc, •the * shepherd- 
boy W'rguson, amip^e* German band-pfayer 
Herschel, as to astronomy, paftoni/eil and 
employed West, the historical painterV founded 
the Royal Academy; and collecEedjf^'^o exten¬ 
sive libraries, both ot‘ which are now *in t?lie 
British Museum, an^fl in tfaily. use for the 
general advancci»ient of letters: tlx,* first given 
by himself’* iy his lifji'timc*, and the second 
given by his son, King fieorge tlie Fourth. 
,!■ sometimes go t(\ the British Museum, W’ 
read, and to take my notes, ,so as to det& n 
there myself a part pf wh^it I teach to others; 
and whdn a book i.‘> brought to yie, though 
not out of what is particularly «called the 
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King’s Library, it is ten to one but J find the 
name of the benefactOT upon its cover, and 
to whom I and those that listen to me owe 
what T.tell them, stamped, in its golden letters, 
thus:—“ The^Gift of King George III.” 

13. Such, thjn, m^' little readers, are some 
of the claims of the pursuits of the good old 
English Killed to giorious and affectionate 
remembrance and rsuch (in respect of our 
present knowledgd of Jjly! Sun, Mobil and 
Stars) is, by possibility, our united debt to 
the royal student and .patron, and to the poor 
and uneducated, but ingenious and assiduous 
Scottish shepherd-boy! 

1‘1<. But ohj if I could now but dare to add, 
to thjs fond dreanj, of mine concerning tire 
influence of Fergui^on r '^d his boyish dayti upon 
the tastes and fame of George the Third, a 
dream still fonder as to myself; wdiat a finish to 
my final ichap'tej;! I mean the dream thatPETER 

* Born and educated in this country/’ said Georg|| the Third, 
in his speech at fia^onening of his first Parlfament; **bom ani edu¬ 
cated in this couutry, 1 glory in the name of Briton.” 
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Parley, til his own humWe tiirq, may chance, 
by his humble pajges, to waken tlie lasting 
thoughts, if not of a youjig Prince or Princess, 
yet of some? gay or serious •child or\xtlli^r;’ 
making of sTomc boy a future Ferguson, or of 
some girl a Barbauld ^r a SonierviLl(?! 



Fl.Iitl'MJN. 
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CONCLUSIOJI. 

it 

1. I have now told ipy little hearers a great 
ni£uiy, Stories* I,b|ive told them about Europe, 
‘and Asia, and Africa, and America, and about 

‘ * J 

the Sea; arj.d aboutEngl^^nd, Scotland, Ireland, 
and Wales^ and sevofal othei things. 

2. It woiilcj give me great pleasure to know 
that nmy little readers have all of them been 
pleased with thqse StorieV5.^.»‘ an oldman,ihat 
is now gray and lame, it would be a matter cf 
delight, to see, as he kobfcles about, in the 
^bright faces* of the little boys and girls, a 
smiling ** Thank ypu, Mr. Parley; thank you 
for your Storiels!” But, tp tell you the truth, 
I have a graver wish-than this. I have sought 
to give you pleasure, big/ I am ipore aiixious 
^yjet, to make you wdse and good ! ‘ All'that 
makes you wither, should also make you better; 
and I hope that yqu will never out of 
mind, that to be happy it is required to be 
good, and if you are bad yoi^ will be 
miserable! 
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3t 1 nfn7st now bidyoiifjrc^vell. Thoiigh I 
am thinking to write still more Stories for you, 
't may be that we sh^l not meet again. So, 
my ^ear little Jisteners, if that is our let,^fare- 
trell, and God bless you ! * 



III-,.ITIII Its, niiACKCHi/'iwn iiii^i 
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• VO^GElf^ Tl^AVl-^LER, AND S’^pUY-TELLfiR. 
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1. TALES ASipUT ANIMAlI. 

Comprising Quadrupeds, Birds, Fishes, Reptiles, and Insects. 

Sixth Edition, embellished with Tw% Hundred mid Eighty Cuts. 
Price .V<,in doth boards. 

*'■' Natural Hi'>lory is a subjeri which alFurds mur^ nniusinlf di'tuilii am moi^ 
astoiiLshiiiff facih. and su^ftests tnori> deep and impnriunt reflections, tlian any other 
in the whole ran^^e of natural science. The maucr in this Toluine is very excel* 
lently adapted to the enpanty a^l the wantJof rhtldr^. 'i'he siyle is simple, neat, 
and perspientjus; tlie suhjeets unwell s^eivd and ha}ipily treutei;^”* 

■-*. Tales about Ajiiop^^AsrA, apkica, and 

AMEMCA. “ • 

% 


A New Edition, with great Additfnit;. Rir 
dred and‘Hiirty-six Cuts. Priejj 7<v.fGd. in' 


Wlifd with One Hun- 
boards. 


“ rh«-1 

aide and 


If'ciition of this work, as rcAorts typ^raplmand ar'-aiiKenKMit, Ts admir* 


llr.ii'tive, the wood rnjj 


iinromni'ill e\(:el]i'n«'i'. Here is that 
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of liU'r.itiiro for voutlif rcjmluniiii^ inforin.^io^ivilh ainu^Miic^nt, nhioh 
layt-d lo I’ouateracrthe taste for silly (ales, aw'uken a laudiiJ'i;’ runosity, anti 
ify aiijuiellnretit youU) inaTnannerundtorinextent winch mere fleiioif never ei 
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t>ruLiry an^iellnrent youUi in a manner and to ,in extent iviiuii mere Del ion never eaii. 

:j. TAIES ABOUT. GREAT «B[TAIN AND IRELAND. 

A NVw Edition, groatly improved, and einbellislftid y^tli One Hundred 
and Thirty-two Ciitj^^*rice 7-v. 6rf. in fancy boards. • * ^ 

jp i'hese voliiiiios j»y l*«>ler Parley are nowr iiniv(>rsally adiiiitted into every family, 
ann partK iil.ii Iv ainoiij;; (In* Cjuakers, ^hose meihiffi of iisimr them is interesting^ 
(jin> of the (iiiMreii reaefs some interesUiig faet, the rest sit Kill and hear ; sonietiines 
tliay are requested to repeat the siinstanee of^.lieir reading/n////////(kj word of 
mout h.) at o thers they write it on slates, dl'hns if/ these meats a hahit isifornied of 
aliendfll^Hi wii.it they hoar and read; a li.ihit of great import.nice, hut vvry mueh 
UPgloeted. ^ Ij^Ah^ Er,iy th(‘V cultiv.itc the t.ieii1t*s n^tit/fnfniu and mcmorif. And 
ca relat^ stipTm thtsaray, which we ^ivogfieard 'ir read, w^nt is il hut iea«iiig 
lo roin^se* .Horn tlir:i all, they learn to think And if there he any one thing 
wliieh should he urged upon the vo'ing again and again, it is leakn lo chi.n'K.’' 

H;T 'ftlE SEA. AND THE ISLANWS' 
N TUETACIFIC OCEJ¥N. 


• 4. 


TALES ,AB()1;t 


' >W ' 

The Secoml 1‘lTitior, 
Prioo 4 ^. lit/, in fai 




enlarged. Eini^dlishetP with nuTnea>«s'(hits, 
board.s. ^ ^ 

“ The recent limsieroiis^wpather it^alamiious results otfour^hurnsS, make us 
taka up alifs \dium» in the ho^<' of soothing our anxiety lor tho^ whose ‘ march isun 
(hv inoi^iitdin leaves, :iml home upon tin* deep ’ The cli4i4A oV its graphic deKcrip- 
tioiis rind iaseinatiriK tales fell ou usAvith all the power of eii^uintiiient. It ts a 
liv«<lf liitli- ^olumv, well |.dnpt^ for the instrucliun and amuscnJlrtii of children." 





VOV'dt'k.A WORKS OF PE^ER PAR^^iT. ^ 
6. TAt^ES ABOUT ANCIENT AND MUDEAw GREECI 

£iAb«*lluthed with One h^uc'red Cuts, 'i’tioe is, in fancy boards 
** Tnc works of wiH «ifeed Qptfpufflfig tA insure success^ they are real! 

the most ing^ni^ 
they are fuU df 
many rialtns of the 


^^•^odcd in. aid the cause of education 
w and add to ch 

le Krai^dOT?mRVI$t parents ami children. 

6> TALES ABOUT: TSlB SUN, MOON. STARS, ANI 
. ^ CQMETS. 

A Nefv apd very grreatly improved, Edition^. "With, One Hundred ain 

Tnirty Cuts. Price 4«. 6d. in fai&c|r ‘ . 

“ liiis beautirul volutn*' extretnlly w«H adf^ted tA contiAy a knowledge c 
astronomira. science to the yoothfei yidcrstandh^. . Peter is so bland and earhe£ 
in his manner, that he neter fkth kt^tic'i,and rafee curiosity: he then use 

such familiar terms In (ire:iryie,,.Z4^lihRt Uie rudiments of astronomy ur<« insenhiU 
impressed upon'(he mi^di Aiid nn abi^tr\iiafictint'en rendered a pleasing study. W. 
wi^ that Peter had lived and written m the days of Qur boytmod: 'I he young o 
both teaes are bound id pflif for lenf,'t!fr of. days to so eoguginK an instructor." 

7. A GRAMJlMli OF MOHERN GEOGRAPHY. , 

With St^ignod Engrijtlft^; Pri.'tc boand. 1 ^ 

V ♦*AVhat! Peter ParTiwaAm? YCs, gensi^eader. Parley Again t ain|fcot\ilfh 
staging ]teh'*> afien claimed your attention, he holds od^.»at the cl 0 s<>ni^is 

vuhnnei thcfolio^hg {h|tent'r ' lliough 1 now bid ypu farewelh it is Wlt^&ehc^ 
of our meeting ajroin/' .Wn have called this h threat but yre' mean a pr< ^ise / 
really sd>inigasParieximii^es||ndhistr'..,.ns,'in the manner ha hitherto ba deno,^ 
care not liow often w^^i^t. As an instriKi^r youth,-to us he sppe.^Kj'Wtf 
man-^he'pbssesses eithahSUeM stores of inAirrhation, inciilcbtea lessons of moralit^ * 
rellglmi'^nu dv^ea It so' pleasantly, that lihportant knowiv.'.'** is tmpMried os a id 
tion ;*hia pupils rejoice hi his peott^ace, and work hard and successfully, and ull | 
time fancy they are pt play.*^ 4 ^ 

8, UNIVERSAL flISTQRY BASED ON GEOGRAPHY 
For tbo J^oo of F^ities. Illaatfe|ed by Mapo. Pric^Ot 6(f, botm'd 
». TALES ABpO'|**6HRISTMAS. Pri^^v o f. 

„ 10. TALES About TiiK united.sTa » es ,ot • 

AMERICA. Price 4g. 6rf. 


■=** 5 ^* The works jniblisbed undjr the tit*? of Pkter PAHLrY^s Talk^ 
consist jhiefly of mhttera of fact. Irt them truth and \jowlt*,d"fc a 
preoentedrin a as^ttractiye fo the youthfii^l mind ns tliat in whit 
fiction has generally been arrayed; and no exptmNc has hern S)fared 
getting tliem ap, jcither as re^ds Mie ^verary, or graphic, depnrtme 
men of first hdvmg been engaged, in the com/lctio:. of ^ 

Series of poptw ^4’•in:jts for Youth'. A Volume w'ill be pvhlis) 
about every'thi^e*Mgttth;i meU tbie whole series is completed. 








